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1 1 

n-f Kk, *?»«WftSi*^M*atMU MffcfllfcL £*«*«**» 

*fb*«, IHWfrfr***©"* Ktt^**tS#, *fefcl±C*L«> k 
k ? & m-$.m 1 IB«^^ll^H7|Co 
[fii^fcSI 3 ] 



[if A 1 

*v> LHPEE*««r 2f LT«WLfc**#tr£ fc *»ftk-r*l»«« 1 »S 3 *>v*rtt*k 

ORP = -5 9pH -8 0 (mV) |:U**^|[tTB*«tWt*C«tt 

oiiim t , trerasft K«»t e ******** fcj* "5^ ?B 52IS£S^ 

p,iifctS^liIt LtMtB^E* WSHIliK^ 5552522 

ttSftft'treiM C*» * * »*** * » « * * L T * * h 1 1 £ * S^^fSK 
ffiv»-C«**L*«M5B*tt*-C** - k *#^ki-*W*« 1 6 ©wf *L*Wfi 

< kT i oroaxim?^v^ i k *»*k-r 1 »s 7 ©v>r*i*ep» 
tv«ko t /x« t 5 j m^m 2 tt-c v> * c k * #m t -r * »*a i^s^t 

*tjM::fBfc03iS$StB*o 

tiiSE^ 2004-3 109835 



#112 0 0 3 -3 6 4 7 2 2 ^-9: 2/E 

r=g^^ 13] — 

*£!eAftlsAtt. «b«u*^*** 1 5kb«o«s 
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1/ 



iskmnzm mmmm*. ^xx>'^<omM 

[0 0 0 1] 

*££?kt^*>?*** (• oa - ) . tKn*w»* <■ ° H) ^ S?^f 

n ( 5V?VUy" (HO. •) , (LOr) , ^t^T^ 

mt -mmm (no) #©7y-*****«*i^ r***^ ***** 
l£° ft^L »fls* w^e J: 9«&bfc«l*222!Sf ? **2*£55? 5 

fc* o t:*»e>T*#ft % ©left *. »**«ttt«Htt : ' ?52Sif 

ot |/ ;o §K^Kn^7V^ (■ OH) tt* * JR£tt#* < * »Jftt»flW©J 

[0 0 0 6] 

7»*A*--tr (SOD) ^*^7--t*ft^^> 
[0 0 0 7] 

HJSEIt 2004-3109835 



k x o -c$§itfbJffi@a*Jifln tt, MS 
li^ JfriHk ffijfoJE. 
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^-y: 2/ 



[0 0 0 8] 

7iD-^, v^x-f>, ^JU**-*^ J-e^y^, BHA (^f Kn**/7-V 
[0 0 0 9] 

[0 0 10] 

l iz m mm& * &m -t * mm <o m &w a l < & % m * tt x ^ tz 0 

[0011] 

xr % <vmM * * 1 1 £ s m t ? %> 0 

[3&iKO«JEg] 

[0012] 

[0013] 

1. #S&9!©Il#Jg** 

iWJ&StiSS^^WOg 9/1 0 2 8 6-tt:*</>T, * (JBIT\ T 

phj tfa-tZo ) t k*7c«fi: (jslt, torpj t^-r^o ) t^svnc^u-c 

®-r^-om±oPimt. Htfiam^^o^tt-rti.^. MiBRiJ^Sr^-ciett'btL^ 
&< bi>—o&±<DWMMMt, mmmffiMftfcm.ifhtLtzmwfcZfe&t'fz— -%x*m 

, orp^ <n<om^\%Tif hfrizm.mm7tm&fc (mT\ r*x*ffi*j fcv»v 

[0 0 14] 
[0 0 15] 

dd-SN Sxm^TfctJi, ORP^O'fiiSr^*). &£^o % p H Ki^flS-f SORPi 
[0 0 16] 

ORP=-59pH -80 (mV) • • • 

ffiiE# 2004-3109835 
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3/ 



±B©**^f«*CpH7mt*^ ORPfi- 4 9 3 (mV) M^**- £ 
S»> p H7tliORP#-4 9 3 ( m v) SKJaTOTK^axWttTKKiffiS^-ck 

<z>^oi**ifc& t Lt^ftt^^ £*Lfcov>TfcJ\ *<B»#*««ft 

jT°iik^7K^ii^^^^-^ v ^^ ;ffl ^ :B: ^"^ tLTV>;2>0 itL ^ OR Pit 
tt$^Mlt*ot, f^fli-^t:5'J*>h (mV) 4ffiv^, -fiCORP 

2 0 3 Mil 2 0 5 2: MSI 2 0 7 

Mfcti«*.tfORP#+4 0 0 (mV) e*^*it***:frW«^U Mil 2 0 5 
|:«»t*IiKttLED2 1 lO^t^itft, MIi:tiLED2 1 1^7^ 
ffl*^ LED2 110MW«$^o dOCfcii. LED2 
n ^U, 0 9©M*»€>M^lRl^-C«aE**atiL-CV^ii:«:*i»L. 

^7^*'JttHI* («AtfORP»±- 5 OmVSS) ^»U7^f 

*, »«»HI4*jt****t^*l«XU ±»fcB»K, H«[OttKttLEDOv>f 

-J-xflBSS**, »)gSf:ttLEDO^^fla^*8«t*i:, i©i^i:liLED^ 

J £ ° ftx*> mM&&.fc$£W. * v> T , ifc* * # o T 0 R P tt * * S < * ^#^«& £ 

II^KIi:^^ ftfttttofctt** pH#10irPORPi#-B00- 
6 0 0 (mV) t*oTt, pH*©*>9lCI*ORP«tt^*v»£2:»Cft*©T?. 

ifM)*****©***^ pHi^lOgSWIfORP 
iW<H- 6 7 0 (mV) ft«ttT«lftT*ffeifCV»ftlt*Lfir, LED^M? 

JL° L EDI: t < o*««'#*SA«, ±iU:^ fcaStfXEfcHMfc-TRII: 

ttiiE# 2004-3109835 



#M2 0 0 3 - 3 6 4 7 2 2 : 4/ 

$tl7t-fe;i'2 0 9 jlTcmfiiTfc-efi. 3 V£li:SBE«5*v»3j|?-HI«JEE*R* 

[0 0 2 2] 

* < 31 imt" *U4\ I*, ftfpx JML 

[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 

oji), «7C*Mfc>fciFK* v^K^*;i/^-<^ii5v>m^ s #^LTv^ ? instil 
[0 0 2 6] 

[0 0 2 7] 

, B(±&J*«rr*4o Clft^l^O^-XK^Tfi*^ ^ ^ii^Tjt't' K-^i; ;i^;?>:fr 
[0 0 2 8] 

[0 0 2 9] 

tfcfE# 2 004-3 109835 
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[0 0 3 2] 

* -It f£ft* 6 mn ^tm™**™^ * ****** 

ffi|E# 2004-3109835 



#12 0 0 3-3 6 4 7 2 2 6/ 



[0 0 4 01 

2. 1. 1 

7Kfcv»-9«F^fe** 0 ) fctt, *jfc*u ISMtJc. UStIc, 5S*fok* Stt^STK. 
[0 0 4 1 1 

•cats Lfc** tfcoi*, BE^©Jii*a*^:3H±^<yf-s:w**f* 

[0 0 4 2] 

^V^h^;ORP=-59pH - 80 (mV) L;fc#5tt*TiaS«*3r*-« 

A$*L*m#£^ •iriam^F t ui:ttries^M^^iH:®i-^-ojy > ±<7)|iimt. nuiamB? 

mwmsL ft 1 1 fi ti * t -t %> —-n xm mm k & » t tt & £ » 

nmM7tW$Lfc*'s>tf<DiiMmtLX, *ti&K<DmW:XikmLtzfrX$>vX, ±iEL?t 

[0 0 4 3] 
[0 0 4 4] 

fcb-C. *^e^#lJ£^^5^f ^-^-^ifja^ifj^^atv^ Tevian 

ffiiE#2 004-3 109835 
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J (S.A.des Eaux Minrales d' Evian^g^ffi^) *^gLTV^ 0 i ? Lfcttt&tt^Tk 
10 0 4 5] 

tfc. i 9 o#tfttttti Ltli, pH> BMt«55mftORP (mV) „ « 

^eISEC (mS/m) , MISIDO (mg/L) „ »#**ftfiEDH (mg/ 
L) > tKz^T (° C) £WTV>& 0 £*L&©#«4M£ffi*tHlli-S«>£Jflv>fc# 

TD- 1 3 J , [WJ-T'n-yoM^: T9620-10 DJ ORP^- 

* - i±w$:<ki±nmmftmM<D ^ orp^-^-*m^ td-2 5j , p?^n-ro 

M:£ r9 3 0 0-1 0DJ -e*D, EC>-^- ttflc^ttfBfcSMfcBr*©. E C ^ - * 
-*i£<DM&. $D-2 4J % W7u-'7<Dm& F9 3 8 2 - 1 ODJ DO^-^ 

- aw^:^±mmm^mm<D , do^-*-*#osa td-2 5J > h^-^s^ 

tt»<*>, ##:M:£ TDHD I-1J , ramflg (^D-r) S^: THE- 5 3 2 1J , 
«»Sl5S; TDHM-F2J £ -5 Lfc#m»H»ai*J8 v*T, Jfc«StJfc;jcrt* 



ffiliE#2 004-3109835 



#M 2003-364722 ^- v I 8/ 




K#l!>tti**fcfc •C-Oft^lCttO. 425-0. 900 (mg/L) & ©ft 

[0 0 4 6] 

miE#2 004-3109835 
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g.ZikmLtzt£, ^#-e{±0. 8 9- 1. 0 9 0 (mg/L) t*4?)WL, tfT#-Ctt 

1. 15 7- 1. 3 7 4 (mg/L) <7>it&^g<^7f<.Sf £ fc**t? $ £ £ £ sfl* 

£*L7tV>) 0 

[0 0 4 7] 

tizti-c^&z burnt l^o mmftm\zx *) *kctzm&7km<Dfeftmmiz x 

£< 3. 5mg/LftT> 3. 4mg/LflT, 3. 

3mg/L£lT, 3. 2mg/LMT> 3. lmg/LJ^T, 3. 0mg/L£lT> 2. 
5mg/LJiy.T> 2mg/LST> 1. 5mg/LftT> lmg/LfilT, 0. 5mg/ 
L&T\ Omg/LOjIiJ^-C, 4?fcWSfc*J:v> 0 ) SLv^^T^^ c 
[0 0 4 8] 

mg/L) (mg/L) 3 TrFtf* 4 „ 

[0 0 4 9] 

x.7t fc^-efi, MftfDO (mg/L) <gi§T»fa*-cnnMe>4v> 0 £ 

[0 0 5 0] 

e>KS&<3i§w« (#L<{im^o rst9K&«f&>fc (aow) aa^es 

\Z9 X >C<Dmfo*Wffl-r%>fr'> J 0«*#JS) o i©#^Ktt, 01*. tf«5c3! 7*3/1" 

[0 0 5 1 ] 

2. 1. 2 JM 

fl6<z>**£MU ^TOt^tS^^SW* (C>fcoo^^#£?§14ft1-&CI tT- 
2^®<^^m^ : •Wb*L& ; H 2 -^2e" + 2 H + ) £ fc, 360^ §ttJRofc*iP& 
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[0 0 5 2] 

&if©3n>f K|t^jti#, $e>te»±£ft&o«*4&fc^tr«ife^;&*o ****** 

Vol.21 No.8(1983)<^fEmrt^*#M-t-tL{fJ:v^ 0 £7^ ^ISWCv^anW Kit*. 
— flg£=rn>f K£ LT^K^^^ib^^i- i: W&tLTV^ itS 1 nm~ 0. 5 ^ mO 

tzt HP t = nw K©»*iSt******|fc^«fc LTW\ fflL<lil~10nm 

^ <t "9 0 $ L< (i2 ~6 nm^il^-Cib^ t^k.bti%> 0 £*U4, -Lf30i£&£;<b 

a^^f^v^-^itLTv^, no 3 ~io 9 mom^frhffii&ztix^z *> 

«\ f^I^n^f KO*ItiW:iv>i:v»Uktt, **i: LTO^#e^3Rfc<^S5tt« 

IN filnn^ K^ft!i^«6 J £-|&m-r*m^*<b^5pJ-C** 

[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 

2. 1. 2. 1 m^fcii#:<^3i 

[0 0 5 6] 

4b^5£=Cl6H18ClN3S • 3(H20) 
[0 0 5 7] 

( b ) tf :t v T - y (pyocyanin) 
fl^:£=Cl3H10N20 

fltlfttt (Pseudomonas aeru g i nosa) *jg£ ~$ & WV>Z>boX$>2> 0 t? * s s T — > 
[0 0 5 8] 

(c) 7 * Y — Y (phenazine methosul f ate) 

Ht>=PMS 
lb^5£=Cl4H14N204S 

mum 2004-3109835 



#M 2 0 0 3-3 6 4 7 2 2 ^- v : 11/ 

[0 0 5 9] 

(d) 1 b^rvPMS 
[0 0 6 0] 

(e) ft (III) 4 *>*-£ttik&m 

tzkx.\X, FeC13 , Fe2(S04)3 , Fe(0H)3 ¥&m s & % o **Ogttli, ft(IIlH 

[0 0 6 1 ] 

#fc in vitro t?Ji, 7* a 2: , MA^t Kn^y;i/7^*;v 

(•OH) ££j£i-£^<b, ft-r^->i±^>tt{f iv^v^^tfCfiftv^o L#*U in viv 
o-Cti, ft^^i, -iikif (NO) 75 ? ^-r-?)t, HKn*^?^** (• OH 

[0 0 6 2] 

#K2#ftF e (2+)tt, 3ffigfeF e (3+)Oit7Gl!-t?&£^\ sItcM T BMMfcfli 4" 5tat 
ifeClHW t>Fe (3+)^ ? 7^^;nf>^ft t'tc «t jt7n£*L& t ii^bJSSK^^ 

[0 0 6 3] 

(f) a5cST^a^vf^K (4fc^5£=C6H806) 
[0 0 6 4] 

(g) «k^=ClOH17N306S) 
l&i=GS H 

«tJ&$*LS 0 31@07^y®? (^;i/^ 5 7^ y-^'J ->^=Glu-Cys-Gly) 

[0 0 6 5] 

(h) v*x>f> (Cys) 

Sr&ffiLT, «^*7-f K»* (-s-s-) LTBMfc£h>*7 ! -<< >K&& 0 
[0 0 6 6] 

( i ) (C7H602) 
[0 0 6 7] 

( j ) P - 7 5 y (C7H7N02) 
( k ) iStft^H* (C7H605) (3, 

[0 0 6 8] 
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12/ 



4 @ b X t± £ v i: £ §8 <b K L T £ < o 
[0 0 6 9) 

[0 0 7 1 3 

2 13 iftSHfc&Sl 

[0 0 7 2] 

vi* ° *4K, kit tfS* (Pt) (Pd) = 

^fcittf »T>u*yttO*5B*tt*KP t =m>f KXliP t 

L-CfUffi-f*. «mf^t»»LTV>«^^*^P t an^ 

Pd3 n>f K©«»«HB»c««i-*kk*K=:*o»«** (H • ) ^f^f? 

ffiSE# 2004-3109835 



#^ 2003-364722 
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f^ffl {i^r < t ft v> tt*©aafcfldw^9 v * *m3m t wfcs&raftfflss^-e** 

[0 0 7 6] 

<D^*^BSp a ni: LTOiBjfc<l> Wtt"T>»* fc#x.<b*L&o 
^UT. JbfcKan-f K*#*S*fc***#* (*BMW«*4fc»*a«**) 

[0 0 7 81 

[0 0 7 9] 

2. 2 *«««&*> *sJ:tr«€-Offl^ 



u;«^^4iiii7ic}:(t *&wKj3^xmm%^mm<o 3 ) ■ ***** 

< ft & h -> /cPn1®* s ^> <2> o 

tUlE# 2004-3109835 
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^-v?: 14/ 



fete.*? 



MfcK«*»fc ft 4i«Wffl («*.«TpH4. 5-8 0, ff 

*1 <M±oH7 0-7 8. $t»«t<lipH7. 1-7. 5) ^pH»t 



c«o»fuitt40 oftt^^t it, ****** r^m. *»ou-**. 



mtZimVi'zi***^ ft*, #iiiftttit 

ft SI ^ ^ ^^^^^ ^ igiJi J; Ymm 

m * tr * 5 > c ft if ^ * * >st±, *&m<onwGk&& (sra*ft«tB*) zwm 

» "O _ -tt-^. / iju r z t Z M-m ., • «P >■» \ l > I » jf A" dfaJcr — J* ' Jc-J ^ 



£»Otti*isft«**«*^*- 7*'* £#»**4 

[0 0 8 83 

v»i *ttK*v*T«ittfJ^ttWMIft*«> (• Oa A ) mtfcttSo 
vl\tc*\£9 5 VEft * 5 >«, ttfi:, SOD. *r/u*** 

ffiSE# 2004-3109835 
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^-y : 15/ 



[0 0 9 0] 



&;J3. If 9 5 > 



[0 0 9 3] 



□ 
cm 



Zmmmmm. • «o»o«#ttrtJi^©***»-*-* - ****** 

[0 0 9 4] 

mgE# 2004-3109835 
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^.--j : 16/ 



[0 0 9 7] 



m 5 {i^*J-<75 



&MWBftT. waMftT, f »**Tvtt5; e ES£ 

_tfB0l<Z> * 3 ft Mi£#£f&m Mi 



thliE# 2004-3109835 



2003-364722 



— ~~y . 



17/ 



Ciotf ©*rr#* ft < « * *t * £ tt W»v* ft v>. 
fc-SL * J: C * © M m K. « ft *»W "C * ft fc *» W » 6 « 5* < L T v ' * • 

k •? ft j£ H © 3^ *s v 4 x ^ * ±fil * "C ^"ffl "C * ft o 

StftkSSS?ftSiS?^^ Ft, ^««wawtt**«^tt: 

mSE#2 004-3109835 
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j?. 1 . 1 i.L bkbma. Eatasna. «s, 

, MM *SkSS«K?iSSs *M* «**», ****** 

T<£> his -e^b^o 
[0 118] 



■?§atf*0T*<^ SaSottfc^KN flt-HMl©?fc#, *■ 

[0 1 2 03 

ffiSE# 2004-3109835 



#12 0 0 3 -3 6 4 7 2 2 : 19/ 

o 

, S£«?f?S3t2**t «t K 1 1 6 MM L * 

£ "li»«M«l 16,1 17M, («■■») I"****!*! 

iTt^k"«*n 1 l 3H.:S««S«*i 

o 

^*4^bt»**ffCV>*. M*l 16,1 1 7Kili. IBM-**?*- « 

<7)^° > <b tut V* ft o 

%i M i%%tT™l T 1 5 ^ * ro* 1 1 b ; 

[0128] 

5 ii I? n i ~ 0 ^ mm TO?LS* S 0 . 0 5-1. 0 ^ m. it*** 2 1 

ffiSE!R2 0 0 4-3 1 0 9 8 3 5 




2003-364722 ^-^ : 20/ 

fttl 16 l 1 7KS9!»fC*< ££*> ? M£ tv> 0 1 1 6, 1 1 7 fc-+L* 

*fc***kl 1 3 * WR»t 1 17,11 7«»tt, 

fcv»£ 0. 5 mm- 5 mm, <£13$J£L<&±1 mm"C&& 0 

1% Mil l 3 rt^feft^^liSi i 7 ; i l fJJ^ 

2oIS c+) mu «m 1 5 **^^?5tii?£? *2iiS i 

i 7*=*E*EPlni-a. i i*&H**fc**x**^ 1M1 1 3 

2H2 0+2 e" -<-2 OH" + H2 t . 

ps^i 1 5t*^tiii 1 3^m*i 1 6©m. -r 

^ip^iillttl 1 6 tpgj^l 1 5fcOHWTIi, 
H 2 0-2e~ -2H + +1/2 -Oi t 

2 U>«, mi 1 5K«wm«tMu *2«JS?*1 
i«o*m« (?*S«mn3n) 

ifc'mi 1 6*»iu*:h+ ^ > 2 ?f ? : S ?55I ' 3 S S ° * I r s 

**?~yi*tt2> oit) o H li * S < 4 v»*»0 R P v>*c* W# ^* ^« 

twl ^i^itLi*ft^^ y *^« im smpi 1 2 

*6*i:*I*OpHi*PILt^lfJ:v>. *»w«fc*fly*M 1 1 Ttt ; . 

S55wm?fctf*<, r**. «ttt **** 



_ ( _) **au mi i5t«^nm«ti^toiWi 1 6 > 1 1 7K - 

[0 13 6] 

UiSE# 2004-3109835 
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: 21/ 



H 2 0-2e" — 2H + +1/2-02 t 

£ & rj£>& ? £ i: £ in 1 5 £jfeA,*:i£*M 1 1 3^omwi 1 6<7?^m. -r& 

fc^lllSftl 1 6 tpgl^l 1 5 fc?>W<a7k$IKi3V>-cli, 
2Ha 0+2e" -20H" + H2 t 

[0 13 7] 
[0 13 8] 

Plill 1 5 Sriii&L/cOH - ^t^ii,^Mll3^H + 
[0 13 9] 

%C<D , mUffi. 117, 117 iZ^mmU 1 2 <£>!^ (-) *&Wt1rZ> bb^K, SM 1 1 

3^t:ttfbti^lS«l 16, 11 6 KKiEmil 1 2 <nmU (+) 5:Sttt 

©tMtlildm 2 ) > pHd J 7. 9, ORPt5 ? +4 7 3mV<D^^R■r|T7^CJI7K : S:^ 
l 'j >y h;K£>$fL* C£MxM:7k£j&£IS 1 1 K&Vr&MJEtem-SLte&frl ~3 U ? 

Sf£ L < titt^l ~ 1 . 8 V ? L< til^l. 3-1. 8 

§p§mi 1 5 tu, ^-f ^>^m^*>^7*jx • ^-^m^rfflv^ 

f 1 l 6, 1 1 7 mvmMlt l . 2mmfcU 1*^1 1 3ftKSIt4tt«l 1 7, 1 
1 7 fflO&lUli 1 . 4mmi:L^o 
[0 14 0] 

Wtt&SiafcfciJViT, pH=9. 03, ORP = - 7 2 0mVOl7Glfi 

pH^i^ORP^iW^L^fci^, 5»:iipH=8. 14, ORP = - 7 0 6mV 
, 10*ftlciipH=8. 11, ORP=-7 10mV, 3 0»:i±pH=8. 02, 
ORP=-7 0 7mVii;ofc, -fttt>%. mm&mK&<DW i*m*&mfr<D p Ji l± 9 
*ix.tv^i», -t Cfcp H#*Trt sl 9 p H 8#i£-e^U/Co £*Lti\ PIflS 1 1 5 hR§® 
«1 1 6 b<Dffl<Dfrmtt&XtkCtzH + ill 1 5*ajfiUl»Sl 1 3 

^SI&Lfc^*,, lillfilSl 1 3ftO0H" "f t tffn^L-C b<Dj£\,zmZ><0~£ 

[0141] 
[0 14 2] 

Vyf)V- (T b — VllLi&lll ; Ci 6 Hi 8 ClN3S • 3(H20)) SrffiV^— yV 

tBiE# 2004-3 109835 
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DPPH5^*^ (i,l-diphenyl-2-picrrylhydrazyl) £fflv>& 0 

6 5nmm BIT, >1M^7;V-* TMBJ ) ;iWfe*MLTV> 

^oiHfcM^w^;v-i:St9. Wfefc 0^13, >^w^;w-*«<£>M 

[0144] 

•ov^-crai-^ ^> (iRJRS^StS; 5 2 0 nmgK,_aT, _T 

DPPHJ fc^i«4c ) ii»aife«rSbT*»), ^^^ DPPHt i25 $tL I^ 

&mflrf3fcMrf *o d P P H 7 y * W^^*^ 0 

(l-A) ; ax^ffHBiSWK^JIH , 0 

»^«iiW4^o«iw»« 6 . 8 6 o; *±2 *' 1 ® <S 

OOmLWUiOt rPt***J kPf*. 4*. P t«M*©e***£5?? 

(Pt)tt,tt»AC(Pt)=0. 6gX0. 0 4 / 5 0 0l J L t^iISfim^5 £ 

4mm. m 8 ti© t > ^;v7fcM tun l/: 0 **l6>* jar 

[0 14 7] 

ii.^S* ( 6 6. 8 8 6 6) 1 4 9 4mLC, PtM^6mLJDx.^ Ptan-fH** 

iii ***(6. 8 6)tt»iftlLfc**at , 

iv ***(6. 86)l 4 9 4mLCP t»W 6mUDx.tP t nn^ KX&©*# 

vi. (9. 1 8) 1 4 9 4mLC, P t ^i£i&£ 6 m L*Dx./c> P t a n >f 

vii. &#7fc(9. 1 8) fcWJSMOiSL 

viii. &#7fc(9. l 8) 1 4 9 4mLt:, Pt 

tBSE# 2004-3109835 
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^-y: 23/ 



*S£T (° C) . P t an>f K©«BE«r, ^2i:fiftt7Pt. 
[£2] 

JI2 



ORP (mV) 



P H 

ORP (mV) 
P t&Jg (jti g/L) 



S^7K6. 86 


&$7K9. 18 


• 

1 


■t 

II 


Hi 


iv 


V 


* 

VI 


VII 


viii 


7.0 


7.0 


7.1 


7.1 


9.1 


9.1 


9.5 


9.5 


186 


186 


-625 


-624 


130 


130 


-745 


-745 


0 


192 


0 


192 


0 


192 


0 


192 


20 


20 


20 


20 


20 


20 


20 


20 



din 



(° c) 



±jBi ~vi i i <du& sm*) <n&*y > -? )\<7kmwL<vM7tm®. z^timm^z & 

Mt3 5 0mLi:^fV>y;V- (lg/L^S) 1 0mLiDi> **f-Vy7Jl> 

-^;MftJg£7 4. 4^1:111^ ^t>^*itw^fv>^-l*l (A 5 

8 9 ;tft5 8 9 nmKi3tt£M;K) ^^^Eftt?ilO^L^o 
[0 14 8] 

(i-B) ; ±v%nw<Dm7* 

(##$J 1 ) _ 

^ y -7 ;v i co^tK 6 . 8 6t?*§ S«#-^7lti#T& K * * ^ > 7 - &JJD £ *t7]c?M 

^^f-l^V^^-^ft (A 5 8 9) £###0 1 tU -?-<7>ig:P&£H6 Wto 
[0 14 9] 
2 ) 

-9->-y;Wi<7D (Jfo£7jt6. 8 6+PtM) ^ ^ > T'-' 1 '- 

^inx-^TKMO^^VV^-MJS (A 5 8 9) *##082fcU 0*t* Sr H 6 

[0 15 0] 

3 ) 

r;v-^rinx.7v:7K«O^^V>"7'^-MJS (A 5 8 9) *##«3fcU -tOlS** 

El 6 H^-fo 
[0151] 
1 ) 

^^IxV^V-^SPA^tK^O^^V^T*^-®^ (A 5 8 9) =£r«^!i 1 fc U * 

1-3 £:fcNfc£-#ooEI6 KtfI-q 

[0 15 2] 

(###!J 4 ) 

•9->7'^vO^*7jc9. 1 8 TNfc 
©^^-l/^^/U-lftjfcft (A5 8 9) 4 -e-^**HI 7 ICfft o 

[0 15 3] 

(#:##!] 5 ) 

?>7*;wi?> (2fe**9. l 8 + p t*W) -c - 

SrJnxfc**«[©^f->V^A'-«*a (A 5 8 9) £###!] 5 fc L, * ^)»* «r El 7 tc 

ffiSE# 2004-3109835 
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^-v: 24/ 



[0 15 41 

6 ) 

*yy?)Vvi\<D (^tK9. 18-1., - - M _ B3 . 

^-*JpiLfe7K»«£0^f-w^-«R*K (A 5 8 9) *##«6fcU -t<ott*«: 

HI 7 ^7F"t"o 
[0 15 5] 

5W*viii«> (***9. 18+lM+PtM) 
p>f-l/V^-*iBit/S*»*©^^-^>^-*** (A 5 8 9) fc£ife0I2 1> 
ft ##0J 4-6 t*tifc^-*c>oEI 7 Wt"o 
[0 15 6] 

(i-c) ;#afrW«>#£ _ ^ , 0 

fftjg&a***. ##^i~6 fcjtttt, -e^ P Homm^^fe(bT#^^^^V' 

j!r*»A&&) ©«7CffittM 

(2 -A) ; *5ft&IHiW*#« m . „„, , 

*fc55:3rtt- y * > v- mft®MXM^&#M7Z<n. 1 MOTris-HCl ( p 

H7. 4) t, ft 1 MOTris-HCl (pH9. 0) ft, **LWfl#»*I**3*;*tt««> 
M*T2 Tris-HCl<^5 0mM»HE*»«t«»t4. £ITT?»±. 2 

["31**7. 4J> r***9. 0J H+«*« 
tt y , )A3D'f K (*<&*fc£0*# »± 2 ~ 4 n m-C* 0 . #»»J iU^n-* 

en-JKvm) 4%»«t0. 6gft, «**WIItttt*tti«*«*5 0 OmLK 
^L/*i>Oft rPd^rH^J fc^o C«P diW^7^^A^OlSC(P d) 
tt, PtanOiHMi^b, C(Pd)=0. 6gX 0. 0 4/5 0 0mL-4 

Ji^kttl. 4 *5 J: tf*** 9 . ' OfcHWB 4mL«U lg/Lift*^M 
B***fc**Wfc4mLill;U 12.1. 7 MltE^MB A 0 7 . 4 *3 «fc 

#7fc9 0ft*P»-T*o itLfe©MBA*)»*7. 4, 9. Ofc^fr-PfMHSlI 

©ftjRi?y|C5 0mLc?o^U na#'/^Tl 0*HII»«Lfcfti:**^* 1 0 

ft m o /c & ^ -e * & o 

i ^ CU# *f^$fAS*WMB A 0 7 . 4 is J: 9 . 0 

t p tsmu p«im p t*»«fcpdatm«fc©*^**ft 

(AA572 ; ^ft 5 7 2 nmCStt^MW ftH^Lfc 0 
[0 16 0] 

(2-B) ; ^UfrPll^M/F 

(M B A «? 7 . 4 

ffiiE^F 2004-3109835 
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^-v?I 25/ 



^mWLiP tan-f K*jKtf*l 90// g/L fc4**«»tftlA*:***«)^f- 
SjfeK^b (AA 5 7 2) *mMM3 t U *©*S**ia8, El 9 -tti-eteF-fo 
[0 16 1] 
(*Jfc« 4 ) 

MBAD***?* (M B A t) 9 . 0 K> Pt 

*ifcifc*P t an>f KM#1 90/i g/L 2: »*iJD I' 

ttl^ (AA 5 7 2) fclUfeflU fcU *0*&**£ifc«3 fc#JfcLooH8 £75"* 

[0 16 2] 

(HJ&0O 5 ) . 
MBA (MB A O »**7 . 4 +»«ftl+*f^#A*!«) fc. Pt 

*K<Mb (A A 5 7 2) £HI&#!]5 fcL> ^W^m«r^i&^3 fcfcNfc Loo|2 9 l^to 
[0 16 3] 

(HMf?fl6) . 
7;v-«;J£gMb (A A 5 7 2) *5ltt«6 i:L. *<Gifc*&EI 1 0*8111 K^rfL^ft 

7F*o 

[0 16 4] 

MBA (MBA*)»7K9. 0+lft^M AM) £> Pd 

i$t^7yH3D^ K*IS* , 4 4 4 j« g/L i: 

r^-fflbb«-fb (AA 5 7 2) *|£8fc«7fcU f©ft#*H*« 6 fcfcNfc LooH 1 
Ol'^-To £jfc0l6 tHJ&^7 0#^>^7kOffi«^(ip H"C**o 

[0 16 5] 

(llifeflfl 8 ) N 
MBA (MBAD»*3it7.4+K«fta+*#^»A«a) £> Pd 

^V-MMlt (AA 5 7 2) t W 8 i: L, fc^Sfcfll 6 fcfcflfc Loo[H 1 

ik^* 0 mmme t$mw &<o£v- v***™* vmm 

[0 16 6] 

{%vm 9 ) . 

M B A <9 (MBAW7R7. 4 AM) ^ Pt 

S$«fcP d36»*t©*^Jt**ft 1 (Pt+Pd) 3n>f 

KiSS^i 6 0/z g/L t^^,s/fitJnx.^7KW^^^v>^-MS^ (A A 5 

7 2) £#dfc#8 9 2:L, -C-OiB^&Hl 2. IS 1 3 M*t-e*W5*o 

[0 16 7] 
(^U&l^l 1 0 ) 

MBA^tK^^tK (MBX5***9. 0 +K**a+***T*#A»«) fc> « 
#J9 fcra»W*^****^JR«^ (Pt+Pd) 3n^f K*«j&*1 60^/L^^ 
•/£ltinx.^7R?#^^f-W>^^-«JK^ (AA 5 7 2) 1 0 J: *<D 

f**H«S«9tWJtLoo|Hl 2^^-To *JS« 9 «*ft« 1 0 > ^7K 

[0 16 8] 

(Hifefll ii) • . _ „. 

MBA (MBA9«*7.4+tt«M+**#*#A*«) £> « 
«9 (Pt+Pd) 3n>f K*j£**8 Of* g/Lfc££ 

ffiIE# 2004-3109835 



S2 003-364722 : 26/ 

tim^tzMWi<o * ^ ^ > * -mtm.mt (a a 5 7 2) s^ssm 1 tu 

ffi^l^Jift^ (Pt+Pd) 3D/f KigS-C3feSo 
[0 16 9] 

(2-0 ;mmm<o^m 

mmm3, 4fc**JfcbT^&H!8li, pH7. 4^iO f pH9. 0K£tf&Ptain^ 
[0 17 0] 

mfaM3, 5*WlbL-rv^ll9 ii. P t an>f KiK9 5 g/L*ilM 9 0 ^ g 
/LKJSlt&P t an 4" F^inTK^^TK^MBjlTcffilt^TFi-o |W| [2 K <£ *Ujf. P t a 

[0 17 1] 

^M^16, 7 ZHitLX^Zmi 0(i> pH7. 4^ii) f pH9. Ol^ttSPdno 
K^tD7K^ : l?7fcOMBM7Gfe1± ; £-^-ro IWHHKitUf. p Htf)*B«K<£ *MBil7CfS- 

[0 17 2] 

6. 8 £2tJtLTV>&H 1 1 ti\ Pdan-f K*J* 1 1 1 g/L^J:y i 4 4 4 
dau>f K»jBEO«v^**MB*5n«tt«>*< ftorv»i, i co i <t ^ <b . MBMtc®14 

[0 1 7 3] ^ „ 

#gj&#09, 1 0 ***ttLTV**BI 1 2 «\ pH7. 4*iJ:t/ f pH9. 0 |C*lt**^H 
^ (Pt+Pd) an>f K*im***#3fc©MB«5ni&tt*sF'*"o ^EIJ*«ttt«f> pH 

o 

[0 17 4] 

§»M9, 1 1 *M&hr\,*z>mi sit, %&mm& (pt + pa) an>r k»jks o 

* g/LSJitfl 6 0// g / L *5 * (P t+Pd) ao^ K$giD***# 

*<7>MBai5t;?S1±S:^-fo RIHCitLtf, (Pt+Pd) nn^ K**Ofcv> 

^**MBa5ciSttfe*< *o"Cv»a 0 ilWii:*?), MBSbrt&te*ffi**fc*fct±* * 
^li^ (p t +P d) nn^ K«KtS<t4iMW*4fc*^^* l *« 

10 17 5] x , 

ttz, MS (H»J3> 4 ; P t an>f K»iD**«rtf*^MB«7C»tt) fcHl 0 ( 
fdfe#9 6> 7 ; Pdnn^f K&lffl3jc*»#*<0MB»5ci&1§i) ^Sfe« 3 , 

4<7>:frrt*©^K^&&K i k^fc>£>-f, *»J6, 7 fc W<©MB3R7Cfiltt*7PL-rv>S 

M#0*;WSK (/«M) £*tJfcLT*>. Ptan-fKttO. 9 8 

I 0 1 7 6 1 

—-fi m& mnm3, 4;PtaD/f K^fln>Mf»#*«>MB*5Gett) til 2 ( 
2UfrW9. 1 0 ; *^JRm# (Pt+Pd) an^f K*Un*5R»^7KOMB«3nfiltt) & 

(aiM) ^fC*Ti, Ptna^fKtliO. 9 8 ^M1?*4©^LTt^l'& 
(Pt+Pd) an-fK-Ctti. 0 7^Mf*i), Mttt««*tv». toti:*?,, * 
|&M»c«4*&«»«^}H^-t*MB«5cflHiK^^-r, Ptan-fKitiW^ (P 

t + pd) nn-f Khti> mmmw^xmm^x^^t^K.^o 

WiE# 2004-3109835 
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[0 17 7] 

(3 -A) ;«7c^MWK#flH 

±IB (1 -A) -C'fl§!iL*:<{>£>2:|Bj$ltf>g**6. 86* 2 0 0 0mLP»U £<P« 
1 0 0 OmLKP t36*«4mLtlnx.r, P t a n >f KA «5 «** 6 . 8 6 
1 «; v b^W«-r*« ^^lO OOmLCiJJ/iP t 3tM K*inx.*V-T-^<o 
i^at, P t an-f KfcLtf>***6. 8 6^1'J^;v^ Ptan>f KX»IO 
16**6. 8 6&1 'J * Yfrt*mM1r&o 
[0 17 8] 

M-9->y^*^su^m«i^sLT#ibn^mftiM* (*#?##*) ***L-r*t 

[0 17 9] 

Sfcfc* Ptnn/f KiL©-bM:ii, ibri*C&Ift^LT*##* t»AL;fc 1 g/ 
Ptan>f K**LO-fe/W::tt4 8mg/LjtigOP tan>f K#** 12^L* 

^18 2// g/L^^i^:ilLt*^o 
[0 18 1] 

(3-B) ; $kMM<om7F 

($mm 1 2 ) 

»«ttfr«&taW#*fc3* (MBA*) *** 6. 86 + Pt30>fK 

3 ofl»w4-cK*it*, ^^v>^-ift*a (as 7 2 

£«J£) tf>^/Mt*Hife0!l 1 2 fc U H 1 4 WT 

[0 18 2] 
1 3 ) 

ttflEfci&DDWflWS* (MB A *** 6. 86 + Ptan>f K 
M*&*fc3 0 tfS , ^I'V^-RfcKjAS 7 2) 
3tU J t<r>m$k*%MW 1 2 t»ikS*ooB 1 4 C/Tto 
[0 18 3] 

(3-c) ;«iflltf>#gs ^ ^ . 

Hifil 2, 1 3 *WJtLTV>*|H 1 4 *i % Pt3D^fK©»lfi ( 

(ilUMf^iPx.^^^ J: !J?ftv*MB»^i&'H:**#& ft* -^SfiJi 
EiaWPatft?**^ MB«5c»tt©'fci:4:44flH^Kbfc*** f . *#&«**«> 




•MAM 

ffcK5 7 2 nmC^ 



^«*> ^(ommmmm.m'nmLr^tzt^.s, mw.»mmfc*>&& 

W^I&'bT. *|?MA*0 i S J S > *5f#**' <f 7' 1 >' (P t an-f K) 

tiSo MltUliP t aD^ KfcR&-f\ Pdan^ K«\ P t ao^ KfcPd 

tiiliE# 2004-3109835 
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3D /f Kfc«8^3n>f K©»^tW#C tt«tO*0sa«r«Sintt, «fc <9?llv>MBiix;f£1£ 

[0 18 4] 

(4) DPPH (1 l-v f 7 J i--;v(diphenyl)-2-t:^ 'J A/t K9 v;W (picrylhydrazyl) 

7ij-7y* ;VDPPH« , SiSMfc*i] k © RJSd \z X *) * v V iJ frfc k ft o T^tS^k $ *u 

im ®7v* ^m*flHt * Mitt & i t * * o 

[0 18 5] 

( 4 - A) ; ffiBMfcJSttlHffiWB^tf ^ _ fc 

±|BO (l-A) -T?W»Lfcfctf>klTOC Jt2IC^-r^>^i~viiiO*fr8JI9 

PPH (0 16g/LiK) »«%4mLjnx., DPPH^iiS*8 1. 15 (/*M 
) K1S«LT\ DPPH***It"r*e>3fl-|feO# i 9->^*#«WDPPHlR*«'fk 
(A A 5 4 0 ;I«5 4 0 n m * It * (Rftft&ft) ^jfcft3£ff-T~iI!]5EL*:o 
[0 18 6] 

(4-B) ; ##^Ji3 i^Hife^II^^/P 

(##$1 7 ) ^ 
■9- y i ?)»#7fc 6 . 8 6 tf * & DPPH^lDi D P 

PHfMl (A A 5 4 0) £###)7 k L, -e^^^ria 1 5 Htp^o ftfc. 
»t * D P P H BbfcflHSMt (AA 5 4 0) tt. 0«£K*t1- & 

„ -9- y rf)V i ~ ivOtydtWL k <Dmfr (AA5 4 0) fc^o L/^ot, ##^7<7)DP 
PHf^Sfib (AA 5 4 0) li-tfokft&o 
[0 18 7] 

( f>^;HifiO (&*2k6. 8 6+Pt«) t*S»MMfC D P P H £2rax. 
tz^m<DDVPHmitmmt (AA5 4 0) t#f « 8 I, 12 1 5 KaFI" 

[0 18 8] 

(##011 9 ) 

■9->y^iiiO (aj*7tc6. 8 6 + WD ■C**»**#**»««*^DPPH 
*Jniitfc*#*ODPPHiR*K*ft (AA 5 4 0) *##0O9*:U HI 5 

£7F"t" o 

[0 18 9] 

14) 

-9->7 p ;Viv<0 (^tK6. 8 6 P t lit) 

DPPHiiHJx.fcTKSffiODPPHlgbfeK*^ (AA5 4 0) £«#0 1 4 k U 
H:£###!l 7-9 k*tit£-£oo[l 1 5 fcTj^o 
[0 19 0] 

(##•$1 10) 

-9- > f /l/vO*** 9.18 ^* DPPH fcfti DP 

P H«R3fefta5ik (A A 5 4 0) 1 OH, *©ift**:B 1 6 Iztf?o ftfc, RBI 

KS3»t*DPPHiR*JK*fl: (AA5 4 0) MU ^VT^W (/7^) OiR3fcKK*t 
-t^>> -9->7;W~viii<^«J£kOHfr (AA5 4 0) SrTK-fo L^T, ##0ll 1 
O^DP PHBbfelEJEfl: (A A 5 4 0) ti -tr n k ft & 0 
[0 19 1] 

(##« 1 1 ) 

fcBSE# 2004-3109835 
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29/ 



£7jti#?£tf>DPPHi&3fcg^ffc (AA5 4 0) lltU *Oft#tBl 6C7F 

-To 

[0 19 2] 

1 2 ) 

*tnx.fc*»iftODPPH»jtKSg'fb (A A 5 4 0) Z&mmi 2 tL, IS 1 

6 K^-fo 
[0 19 3] 

(HJfefli 15) 

•9->7>viii© (£**9. 1 8 P t Sit) ■?$>2>fmttW.M®M& 

CDP PH&JUxfcTfcMWDP PHf*Stft_(AA 5 4 0) £ ^Jfcfli 1 5 t L > 

*t*£##ei 10-12 iMJfc^^H l 6 t^i-o 

[0 19 4] 

(4-c) ;nmm<o^m _ , 

£ifrWl4, 1 5«5tt**##«7~l 2 fc#Jt$*oo#*i"*k, ***6. 8 6 
£.£#9. 1 8 OM^KJs^T 51*6031 4, 1 5 OfiW^mfil&STM*, 7 ~ 1 

2fcifctfcLt\ W*B!H:DPPH5^»/i't«*U*»), £fc«-7 

o Hi 5 KfF-rx 3 ) ##«9fii, »*fc^#m#»^^** 

V * >ut?* »£\ ;<07^*;H:i^ 5^#t7fclt^ <o8HW W 4tK*3I ft ft ft «t 

[0 19 5] 

(5) DP P H 9 V * ^OlfeJJftK i 4»It***iMF* A 

(5 -A) ; ffiMMtSteSHBiiUfc^H 

±R (2-A) fclTOKU r»**7. 4J „ I"*#7X9. 0J *rffl*U #CK> 4 0 
6flM«)DPPH»ftt, ***7. 4 33 i tf^Mc 9 . 0 t*^ft5 OmLfPRU 

o 

[0 19 6] 

£0«fc ? KLTftfctLfc, *i**xM*©DPPHi!0. 3mL£. 2fe#*7. 

^ffiftLfcS^-fe^^SAL, ra53£-b/wc P t * in x. & o £ anx.fcv* %> <d<d 

Wfpov>T, DPPH©«S^k (AA 5 4 0 ; ifeg5 4 0 nmK*Jtt*>R3feKStft 

) s-^«sw-^-c3 o^tc^^i9-e-tL-e*tLiio^L/wo 

[0 19 7] 

(5-b) ; ^w&xvnMmoM'F 

(###1 1 3 ) 

V^MSODPPHTO^k (A A 5 4 0 ) £###11 3tL, fO«*tBl 7 

•r. 

[0 19 8] 

(HJfiffl 1 6 ) 

-f Ki«**l 90// g/Lfc*A*/f»tUPx?t*»«^DPPHRjtlESE'fb (A A 5 4 0 

miE# 2004-3109835 
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V 



30/ 



) *mmW 16tU 1 3 fc*J-JfcS*oo|S 1 7 K*F"f o fc£> ##« 

1 3 tmMWl 6C0^I^^±^ P t 3D>( K^JJD^fte-c^^o 
[0 19 9] 

(##03 14) v 

v^WDPPHratft (A A 5 4 0) £##08 14tU 1 8 

-To 

[0 2 0 0] 

(ili 1 7 ) 

tK^^tK (**7ic9. O+fi&^&S+Tfcm^lltA&S) ^ P t*i£i££P t an 

-f Viimtfl 90// g/L fc^^fi/ittinx.^TKMODP PH«;]£gMt (A A 5 4 0 
) fcldfetfi) 1 7tU 1 4 fc*fik$*ooH 1 8 ^-To ##0!) 

1 4 fcUffiflll 7 Ptan^f K©«SJn^t?*4o 

[0 2 0 1] 

(5-c) ;Hife^Jo#^ 

##-CTi 3 tui&tfoi 6 *JtJfcU-cv>*Bi i 7&> p t K2**n^r*ft**'*^ k 

LfcpH7. 4C*tt***»ff*WDPPH5y*>l/?B*ftttt^to 1 
4 1 7 *JtikUTV»aBI 1 8 (i> Ptnn^ Ktf>*iHl^r&«:ffliS&fc t^pH9 

0 *©DP P H^yA/l/iiiStt'fc^to raat-itLtf, Pt=»n>f 

K*tL«#f^ll3, 14f(i, iM5£i$W (3 0^) rt"Cg^jifeL3tt#x.^tLS^ 

i^DPPH? y*;vi*f!lft© v^;vg{±<& <b *Lfc*»o fc<> 

[0 2 0 2] 
[0 2 0 3] 

( 6 - A) ; *7GfiH£Mf*8fc3MH 

Jtlfi (2 -A) -CJH»Lfcfc<0i:H*lK. 
U ittib<7>W7K7. 4 i3 <fc tfilfe**. 9 . 
WMB7]<.j#i&£-e*L-F*U~ 4 mLirai, 12 



T*^7K7. 4 J „ i"^Mt9. 0J *Jfl* 
0 i^fi^fiS 4mLMU lg/Liilg 
1. 7/*M»K<Z>MBA$a&*:*7. 4*5* 



tF^£7jt9. 0 £#ffS£T&<> S<bK> £*L&<&MB.A*>»*7. 4, 9 . 0 fc**!.*'*. 
[0 2 0 4] _ , 

vV^;v-c/)«JS^b (a A 5 7 2) £iM5£Lfco 

[0 2 0 5] 

ffilE#2 004-3 109835 
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^-v* I 31/ 



(6-b) ; &%m& ±v%wft<omm 
mnm 1 8 ) 

(A A 5 7 2) *£Jfc0l 18i:U *<0tt**BI 1 9 Kzp-fo 

[0 2 0 6] 
(###] 1 5 ) 

MBA<9 7K^#7K (MBA0^Mt7. 4 
nyt- •If^^lJDx.TV^V^^^^^V^^'^-^^^ (AA 5 7 2) 
001 5 U fcHifcfll 1 8 t^Jtboogll 9 Ktjn-To #S*fe#) 1 8 t## 

tit 1 5 0#t>yW«»jSli**li KD^t-«Ott** , e*4. 
[0 2 0 7] 

(Hi&till 19) ^ 

<Z>in<fli»Lrt:fc Kn^— 10^ Linx.£7jci£t£<^ f- ^ V^^-IR**^ 
(A A 5 7 2) fcHlfctil 1 9 £ U ^ £ EI 2 0 K^-fo 

[0 2 0 8] 

16) t x 

uri— vmfo*%uLx\<*%\<*fomm<v*r^>7^- l &%i8t&ik (AA572) 

fffl 1 6 fc L, -e«5te**Hifii«i 1 9 fc*Nt3*ooB 2 0 K/K-To 1 9 t# 

[0 2 0 9] 

(6-c) ; %mn<r>^m 

mmmi8, i9^««t#twi5, 1 6 wib$too#$t4^ 8, 

1 9 ###11 5, 1 6 fcJfctfcLT, *OpH»tHi:**4>6 

■f > f - V y 7>- *M% L"Ci3 <9 , ftfc^#*7jc#?##7X^^^ § ft^7G?£*l££ 

, futmii 1 9wM^^^7Jc^#7X/£^t^^ftfe^tBJ•^* 1 5^ ^fv>^-^fe 

[0 2 10] 

(a) Mt /raAW . _ 



[0 2 12] 
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s<-*J: 32/ 



©nmg^tLSjSTC^fc, *JfcttL;fcl&fci3v»t\ ttt** , «**±H«"Cv^* £ I^Wf 

10 2 13] ^ , „ „ 

[0214] 

[0 2 15] 

( B ) ^Sffc §i 69 "> 

LTV* < o 
[0 2 16] 

(C) ^»W4*#**»*5fe*5-«f**^«K 

K£ ttz, mfoMTt&mtLXJn'yffr-ZRl^X, jfektt (P tao/f K) 



[0217] 

( D ) ^H&^UH 

mSE# 2004-3109835 
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1 



: 33/ 



[0 2 18] _ ^ 

[0 2 19] 



, fi"#5£C(P t)=24gX0. 04/5 0 0mLH192mg/LU4fl 

ii°f i g/L«K 2 6 7 7. 4 ^M) vsTuy^^-frmmt, 



L P t P tiftffifc. * MB iftKtt, i*i«*CRS5*i 

ill 2 ±B©JB <1IU:40 ttftJKP t 5 OmLt, *ftt>« J * 2 WJO * 

c^taa* craft &tt<D«tofc^ife**fc^fc 

to 7 * y - "/oft^iRi iris it & — ^ OMUfc 79V 



***** bmmL ***■«*■* ft * £ * * * * - ^ -ioftwwwif* * - 

[0 2 2 3] 

tiiiE# 2004-3109835 
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fit. tWP^-HJ:*«#?«:ll»i"*o 
[0 2 2 4] 

[ 0 2 2 5 ] 

^TfcSiitJK D H * C t £ * o 
[0 2 2 6] 

(E) £»w 

[0 2 2 7] 

£1\ &T<DUW"?te. &ffi&k<Dftm* 2 OOmLtU fcfc^TlcKin *. a ^ v * 

-Cj:lnit*:>f-V>^-*#««)«**A(mL)i:-*-* fc. Mk-tzt^^y? 

;V-^HiB(mo l)l±> 
B=N • A(/umo 1/LXmL) 
= N • A (m // m o 1 ) • • • 1 ) 

4> £ * it & RJ£ li % %.<Dfcfc$; 1 tr^^tt^o 
[0 2 2 8] 

H 2 + MB CI — HC1 + MB H ■ • • • (TOD 
>i-e, HCllittBft-C*«K MBHIi«5cfi>fV^^-"f**o KJS5*lKJ:tL 

[0 2 2 9] 

H2 h + + (H + + 2e~) ' • * (#-EJS5£l) 

MB + + (H + + 2 e~ ) -*• MB H • • • (*»6:ft2) 

[0 2 3 1 ] 

ttlSE^ 2004-3109835 
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: 35/ 



C=B=N- A(m/imo 1) • ■ • (^2) 

ft^H 2 (mo 1/D »is ^ftC(mo 1 ) «-M(mL)-C#Jo^1?*S* 

H 2 (mo 1/L) = C/2 0 0 (m/zmo 1/mL) 

= C/2 0 0 (^mol/L) • • • 

lmol/2g=H 2 (^mo l/D/D ••• (=£4) 

D= 2 • C/2 0 0 (/£ g/L) 

= C/100(/(g/L) • • ' (3ft 5) 

^ tttfrwz iooo ^fct, 

D = C • 1000/100 • 1 000 {ft g/L) 
= C • 1 0~ 5 (mg/L) • • • (5£6) 

D = N • A(m/amo 1) • 1 0 ~ 5 (mg/L) ••• 
[0 2 3 3] 

[0 2 3 4] 
[0 2 3 5] 

mSE# 2004-3109835 
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^-v? : 36/ 



[0 2 3 6] 

(F) ##^fcHJfe^©IB^ 
(##^ 17) 

2 6 7 7 4 ^M) ^^w/^iz-^M*. m^Tfc^Mfe^b^sm-e 

il^L=&^'b^So'o->V Vy^v^aXLfco ^tv^SltOffl^f 
***©*S-X*tt lmLt?*0, -fcC* 7 LT *£ J^*****"* ? 

Sft«liO. 0 3 (mg/L) ■**<>*:• 7K#*«fcSE*« : ^pEL ftft* 
5E*ttORP (mV), I^fKEC (mS/m) , **&T (° C) 
0 (mg/L) , *ff**MDH<0»IMt (mg/L) , ±K& 1 LT* 
*fc^**MDH©*»* (mg/L) t«3^ti^i:, DHO*J*fc*» 

[0 2 3 7] 

/ -^v j g j 

UmL^ ~> 'j > * * m ^ T*<tofeMt#a ^ftAt-c l-** $ * * * > 5 

«^:i0g/LiS 2 6 7 7 3. »*M) 

4|:v^i I tOR^ f 1/ ^^-**«OftftAltt 6 . 2 mL ±bB:S;7M£ 
i*«Xbr**fc*ff****DH©*»fl[ttl. 6 6 (mg/L) "J*^ J 

[0 2 3 8] 

naxittfl>aflsi»^*fc*t^ m*«b&icpi 0 g/L«ft (^^m. 2 

6 7 7 3 8 *M) fl!»f-V>r>U-*»»*. *M*J&M>Sfe*fc* B*rCSi£S Lfc# 

til 5 8 (mg/L) -Cfcofco 2 0 #*»tt***3 k- 

[0 2 3 9] 

rftXittWLjl^Hfc*^ 0 g/Lift« (#«*^«k; 2 

»l*t±5 0mLf*D> ±fW:7lc4Mi*^UT*»fc»»**»KDHO«tt«[ 
ttl. 3 4* (mg/L) ^*«2 1C**««3e*^ *«Wtt«**3^ 

ffifiE# 2004-3109835 
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— V 



37/ 



[0 2 4 0] 

(grljfaM 2 2) 

fimLf-4 O^SP tiWlmL*, :'y*Jflv»T1fc*£3MJl*SfcaA^'^•"T■ 
^MW*L»#**fc*fc. 1 0 g/LiiS 2 6 7 7 3. 8 

3mLT*tK ±JB3t7 |c***«ALT**fc»**MDH©»«tt 1- J 9 ( 

mg/D -c*ofc. *nmm2 2 k:#*««*5£*<^ ^-a^M^^s^-rtt^n 

[0 2 4 1] 

WMWfc»C10g/L«K 2 6 7 7 3. 8 ^M) 

*7°^mL-C*ftfcil»**»*DHO«ll*tt2. 5 J < m 

©^iffltefc£eHMft*BI 2 3 IC/F-To 
[0 2 4 2] 
(^feBfrPH 2 4) 

n«totoitniog/L«e 2 e 7 7 3 ,m) ^j^r? 

■3*7 £i«*ftXbT***:»ff**«ftDHO«l«»i3. 2 9 (m g/L) £*o 

H©3lifflifik*;«Mtt*EI2 3 iC/p-To 

[0 2 4 3] 

(Mtf&M 2 5) 

2 2 k nwo p h^«tK«*^3- i y v > *o**r? 5 A«*o***fj;fc 

i°7 K««*«XbT*Je)fc»*«»KDHO«»*tt3 . 3 2 (mg/L) ;efcofc 



fiJSE# 2004-3 109835 
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^ - V : 38/ 




So ###J1 8, Js.fctfx #dfefl)2 0~2 5 0«Hf**«*DH ## 

09 l 7tf>DHH3Hti:JfctfcL-t\ v>-f*i*>l. 3 (mg/L) *S£*kvO*v»i*t 

tBfE# 2004-3109835 



#12 0 0 3-3 6 4 7 2 2 : 39/ 

JULfZo »2 0~2 5<0DH£«rttli* #S (2 0° C) *o^ETt©^ 

^«bjc3RO^©<&3Bi»»fllK3&*i5«t-€-l- 6 (mg/L) tr^SW^LT, 2 
. 5-3. 3 (mg/L) fcv>$ fc*>#Tfcv*»a?£*FLrt:o 
[0 2 4 4] 

[0 2 4 5] 



6JBI-L, 2*UET"?I±3. 2J£JLt. 3%S.TXit4. 8^±, ) ODH^ilttt^t 

1. 7&-t, 1. 1. 9&_t> 2. OJBLL* 2. UU, 2. 2ft±, 2. 3 iik 

_b, 2. 4£l±, 2. 5£Lt, 2. 6 ELL, 2. 7M±, 2. 8JJLL, 2. 9J^±, 3. 
0&±, 3. 1JGLL, 3. 2 ELL, 3. 3 JBJL_t (v^ifttttmg/L) ^JH^, ffi 

[0 2 4 7] -« „ 

[0 2 4 8] 

x o D ggl^m # S J- * 7 v vjMKfe tlv^9V* ;vi^fettii^i 

8ifcov»-C, TIB (A) KXUWir&o Sfc, ratttfcfr&fc/Bvifcfc S<0#5&Wfc«*ifc 
BMMSWB*. (Antioxidant- functioning Water; ElT, TAOWJ fcH? ) 

(P tnn^f K/Pd^n/f K/P t • P dS^no'f K) fcinx-TcfllSr^f X, TIB ( 

b) izxte-soymMMtm^w**^* 1 ^* xoDm^Mta, 

^_ y , N '-_^-^^xf K7-t>7^*JV (ELT, %-iZ r (• 02_") J tf^^^o 
[0 2 4 9] 

(a) xoDnmm^i3its^^^7'; 

miE# 2004-3109835 
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s<-i? : 40/ 



(a-i) &mom& , /w „ 

^^ttJRJII#i£ ISBN 4-567-49380-X) <Opl33-141 Kffi® £ *i/CV* &il <9 . f- b * n 
[0 2 5 0] 

K7-* (-0 2 - ) HiSII'fkMf-h^nAc (7 x 'Jj> b * n A c (Fe 3 
+ )) O^-fbMf" h * n A c (7xni/>^DAc(Fe 2 + )) ^feRIc?^ SOD-^ 

j: tt/tftmttK * &mm* y ? * * cojrjr 

mX (&S;550rro) <&«B#£ft*iiLT*3 ( • Oa " ) <D 1 W&'&kM 

[0 2 5 1] 

( • O2 - ) ^TlTGri^i-^i:, BJMbfflf- h * n A c <a$17cfix of 19 jItcS^ b *n A 

jKcif h ^ n A c OlftJKte*: (A550) fe&^-f&o iti^^SI^*^^-^^ 
, IMSBtHSii*: «5 <Ojt7cM^ b * da c (A550) (-02") <BfH*S£ 

tuotftiino ^iiRi^ (A550) o«^*igi$«fc«fH-&tJ:fc* ^ 

fe<D SOD 3»ffitt £ iM5e1" & £ k * * ° 

[0 2 5 2] _ 

StBLTLf 0 fc^-5P3H***ofeo £tU± (-02 - ) &®7G#Jfc UftiLtv^C 
tK&3k-t2>o ■t^t>%, #5&9§<0AOW*7*3>»'tf ( • O2 ~ ) fc^ix 

^-f^ t|W|BH~, f^nAc?:(>l7cULi% *<om^ 00 xt* ( • O2 

& o 

[0 2 5 3] 

[0 2 5 4] 

Jt7Glx^^7'J >i±, *-^-**-*>f K7-*V9y*;i/ (• O2 - ) KBMtStL 
&il ffeOTKW^D-A (BMfca^^^^y » KStftU (A480) 

tflM-TZo ^ti, (• O2 - ) tim^Ji: Lt^ffltS. t>fc*K. «7cfflJ-br^ 
»i^S*v\, ^i), *5cffl^^^7'; i (A480) ** 

^y. (02 ) fc^^-t^t'f K7-tV5^*> ( • O2 " ) fcfcESI)"*-* 7 
[0 2 5 5] 

W*^7 V >m<b« (BI2 5#R5) K£v>T, X O D ^ifc^U' T & <b tf> C 

#>$t;I:0 (-02" ) ^£j&£*LTV>£ &o £ -5 Lt4^$tifc ( • O2 " ) *4, & 

[0 2 5 6] 

WSE# 2004-3109835 
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y<-i? : 41/ 



R H 3 ~ + • 0 2 ' +2H + => • R H 3 + H 2 02 

• RH 3 + Oz => R H 2 + • 0 2 " + H + 
R H 2 + • 0 2 • + H + => • RH + H 2 0 2 

• RH + 02 => R + ' 02 ~ + H + 

fc/£U (RH 3 ~ ) J±«7cMitr^7U^ (R) l±«Mfcfflie*7y > (7KW 
*n-A) -cab-So £3WpH#i£-eii. a^S^tf*? V > i: ( • 0 2 " ) t<DKfciSi 

[0 2 5 71 

iw)b#k) , fcwnm^<D&&ms (• 02 - ) *a5nm*LTv>< t> axa-***? 1 ; 

^fbiBJ-^^Vu ^ORJRffi^C (A480) Wl#iW ? i^i s l^^^ , ' > <o £ ft * B# Wl 
*^^*T#x.^>i:. ^NFM^^:»9 0m<bll^tr^-7U ><DW.WM± (A480) <D±&m 
|6]t5* (• O2 " ) ol^IKi:^^"C«^t:5oTv><, e:<7>TOfe*; ( 

A480) WliWWMt^-H^ "9> «ftft©S0D*iStt 

[0 2 5 8] w , „ 

JMM&fctt, **l£&»l$lfil«^ IKttfcBfcftK (A480) *#ofc^?"7*:#*.Si:. S 
ODtitlt (AT) *S*:l3*>8bfcJK (A480) ©SMfeft (AA480) 

o oil), ra ^ 9 7 § (a a/at) A*soDfffiitSrSto t^-c, & 

^■e©S0D#IStt/5 7»:ov»r, iEOMi (fcJH-Ltf* ***iv»»^tci± 

S0DWW>?<, Sftfc, /h£v^^^i*£v>fc«T»££o tfc. (5& 

*Mtt©*tt«5«J*^tt*i"«i:, flr#J:«J i»)7y*^*W!S 

[0 2 5 9] 

Ob %> o 

[0 2 6 0] 

2) ^ffi ~f" %> 1^^^ 

[0 2 6 1] 

(1) y 3 15 A,m^«r£S:£:!&;fc (PBS) • • • ^l3t*ft*X*» 

(4) EDTA-2Na • 2tKW • • • Wt<IS*W*^f* * W*#iaH*IR* 

(5) 1 m o 1 /Lfcmt-i- hV7 • • • fn7fe»X^m 

(7) (±) jte*7y> (di-^if^7';» (di-rw;>) • • 



(a- 3) #siow«;fr8c 

itrie (a- 2) ■c9y#Lfcfttiiww»^ft*±TiBoai9"c**o 

[0 2 6 2] 

ttifiE# 2004-3109835 
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^-y : 42/ 



(1) E D T A A «5 P B S mSJSLfHomM 

3g@7kl 0 OmLK, ^M7 3HSIW4iti* (J^T\ TPBSJ t^Oo ) 
5 0 0mLffl2fit»»U tjit 2*W. -*©5 OmLC, E DT A— 2 N a £ 
0. 1 9 gW^o i*L*EDTAJS«Efci-*o iOEDTAJB«[«: 0. 5mL. ED 
TA& LwMt 4 9 . SmL-f-ft-rtL^*), £ it *o 
[0 2 6 3] 

icot ##<btL^>jl^»7{» ? . EDTA (1. 9mg) X 0 P B S - 
*U±, PBSIHHV>U, 10i*RU«n©t*4» * U 

iCD^A EDTAO»Jft^v»fc*,-ffl£**EffiTKHrt:*&JM *V*C*d.BA,fc 
Bf*t4ik#fS*. EDTAAlJPBSigtMl^ »pH*4I« 

[0 2 6 4] 

(2) 1. 5mM4ftVf-V»«Ol« 

^@7K3 5 OmLC, ^-9->^>=0. 2 2 8 = 0. 2 3 g^i^l (mol/L) *BMfc 

aw PBsmmmmm^ 1 o omLtn. 

[0 2 6 5] 

(3) * * > ^ > * * -tfM^il 

^■^^^>**->^— EDTAA*) PB S«#iR«[t?l 0 0fg#$l1-£o 

[0 2 6 6] 
[0 2 6 7] 

i/ r-i? (xod) imiaLx. Z<DXOD<Z>ma£.X *)Rje*bb*&$ 

[0 2 6 8] 

z* 3 ? ftt&b'f. ( • o 2 - ) o^aauH--e**Hl*fl' 

( • O2 " ) ^t^ftLTV> < ttj|fc % ( • O2 ' ) O^M^itt^^^-CV* < Ot, 

02 - ) o^«M»^*a»^»*oa^?ic*«$^v>3a:v>o-e % warac*© ( 

• O2 " ) ^Itv^^S^li^li^^o^o 
[0 2 6 9] 

4*f, EDTAXU PBS««lR«Efc. ^rfVf^S^ 

tiiSE# 2004-3109835 
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^-V : 43/ 



[0 2 7 0] 

@7M*£*!k $H«90&l/3£. EDTAAbHIiif, *-9">?->?#ft> 
[0 2 7 1] 

(1)EDTAA»9 PBS«ffR«*3 0 0// LflsJp-f &<> 

[0 2 7 2] 
^^^^ft* 3 0 0// L»1-^) 0 

[0 2 7 3] 

(3) gltMi^i§*^ 9 0 0 ^ L (-fe^»Oj&l/3 0*) ^iP"t*o 
[0 2 7 4] 

(4) *-9->f">**v^--lfit^£ 10 0// L«Tf&o 
[0 2 7 5] 

(5) iS#co ( • 0 2 " ) 5^Kfo 0 
[0 2 7 6] 

(6) «*fc5fe* (ft) £lmL (-fefl/^1/3©!) ^SP1-^>o 
[0 2 7 7] 

(7) x^7'J >}#ft&4 0 0// L^inrtSo 
[0 2 7 8] 

(S)*<D&&*frK, QHtilbBZtfWRftBL (A480) OjgWFfE-fkifflSSrHIJ&^So 
[0 2 7 9] 

^ 9 7 #> & jDRio ui<o mmmtvmmmm. ±ib(9)<d#to^ i 4 o#* 

ill 5fl-WkR£Lfc, itttt, #3 x. f£ 5 ^ 1 0#raeK"?W\ fi^fc^7v?->AH 
[0 2 8 0] 

4 8iSO 9 y * ^?fi*fittffil?H±}Bi"C S & o fiF* L<f±* XOD^Kt?* 

^fio ( • O2 ' ) ^^LTisv^cti:, «t<tofeft«r*JpLfe«d^ ^7v** 

-w«jsn? Met i^7& s \ (• 02 - ) zm&ikj&"r2>c>fc)km&)&mffl*mirz>m 

[0 2 8 1 ] 

( B ) x 0 D Hifcm & it & jl t? * y >; > iHt& * ffl 9 v ft frti&mwfmw&x 

(##^ 1 9 ) 

tfcBbfekfc LT. ^@7fc (tt3frH%S0 OTUfci<0> (A-4) n-cia«oK» 

[0 2 8 2] 

2 0 ) 

tBiE# 2004-3109835 
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: 44/ 



9 tmmo&m^miz'&i ^vij^m^^n^r-^^^mz o ^-r&o 

[0 2 8 3] 

(*Jfc08 2 6) _ 

(75 p t&ifl?££P t=»n^ KiftSWM 8 g/Lfc*a*/ftt:bllx.rt:flU £*L£7fcSt#* 
«&Lfcffi»'ffc«tl*. (AOW) ##00 1 9 

7 v * Jet'- 9 * $mm 2 6ttSo 

[0 2 8 4] 

mmm 2 7 ) 

tt&fedcfc LT, «fRI2 6 fcR^P t P t^o^ KzSS* ? 9 6 

ft g/Lfcfca*rt!»*Snx.rt: : 8L C;fc*:taR#XlI»LfcAOW*:#flJLfci:S<0* Hifc 

[0 2 8 5] 

($S*fc« 2 8 ) 

Lt, *Sifcfll 2 6 H»© P t Ptan>f K«R** 1 9 

[0 2 8 6] 

(^bifeffll 29) 

LT> #I«J2 6 kH»OP t»*«fcP t K»ff**3 8 

[0 2 8 7] 

(^ifcfll 3 0 ) 

«&5£*fcLT, #g«J2 6 kP?*CP t*m«*P t an>f »7 6 

8// g/L t^^Sfittinx./^ £*t£;ic»#*®&L/cAOW£^L*: ^ 
i&#J2 6 fcRI»©tUR¥«Cfl67 9v f *;i/M*fSMJ5E7'-^ : Sr*«3 0 fci"* 0 
[0 2 8 8] 

(HJfefli 3 1 ) 

8 a* g/Lifcai^tiPx.*:^ £*L*3Mf#*«fcUfc^fMMB* (AOW) £3£ 

3 1 ti-2>* 
[0 2 8 9] 

(HMtffl 3 2 ) 

00 3 1 fcra»OtWR#ffi^flfed 7v J *;vM*®M5e7*-^*^^J2 7tt4. 
[0 2 9 0] 
(Hflfefll 3 3 ) 

%0O3 1 fcRWJI«!)tMfc¥«fcft^ 9> f *^M*fSM5e7 : *-^Sr«^13 3tfS 0 
[0 2 9 1 ] 
(5fefifc« 3 4 ) 

bt\ §£ifc0O3 1 i:H*<OP d^WPd^n^ K»«*»3 8 

ffiSE# 2004-3 109835 
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y<-zS : 45/ 



4 M g/Lfcfc&g/ftfiJIlx.*:^ £fr*7fc*#*ttftLfcAOW*SM§Lfcfc*<^ 

3 1 1 mn<D&,w&mK®. ^«*»tt«i3fef - * *$emm 3 4 1 -r & • 

[0 2 9 2] 

(HWJ3 5) 

WdETfct LT> ^*fe^!)3 1 ^H0Pdi$»S:Pd30>f K»«**7 6 

[0 2 9 3] 

(^JfEl^fl 3 6) 

£ p t an 4 K*K**6 6/. g/L fcafi/iltinx.*:^ - *Lfc7fc.#2f*a&L*: A 
[0 2 9 4] 

(^*fe«3 7) _ _ 

, nife-w 3 6 1 mmvnm^MK'&i ? v * * 3 7 t -r a 0 

[0 2 9 5] 

(#Ci&0fl3 8) _ 
**1 4 4a g/L fc* Sfitfttini*. cm*^l«UAOWt»)iUl:* 

[0 2 9 6] 

(^ife^fl 3 9) 

fc L t\ £16013 6 fcra»^a^an>f K*«* P t an/f Hiftft 

**1 92, g/L^^f^^Dx.^ £;h.***#*1t«L;fcAOW*#fflLfci:£ 
%mmz 6 h |Sl«^^ii:^o 7 y * ;H*ffitti^f - ^» 3 9 t-tz 

[0 2 9 7] 

(HM^ 4 0) 

[0 2 9 8] 

4 1) 

o 

[0 2 9 9] 

^SSStk t it, *ii6«2 6 isi«op t*m?^t^ife^fl3 1 tmmop d 

aai*fc#*^ibTi : 2 i:** J:$fc»frP«3*Lfc (Pt + Pd) S^a^fK*> 
•e-0«JK5&«9 6 a* g/Lfcfca**Sttlrax.fcfc, £*it*f^«tfcAOW*»ffll 
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[0 3 0 0] 

(Hi&fll 4 3) _ 

Lt\ &ifc«4 2 tra»© (P t+Pd) ?!^n-f K*r, 

~T ■h o 

[0 3 0 1 ] 

(HM^ 4 4 ) 

wkfc-fot i-c, urnm 2 fcraato (p t + pa) i^ 3n ^ k*, 

[0 3 0 2] 

(Hj&fefll 4 5) 

ttJ&jfofci: LT, HM0I4 2 fcra«tf> (Pt+Pd) S^ n ^ K*^ 

»&**7 6 8 // g/Lfcfc***!ttSnx.fc&> ClitfcjMRar^lIfcbfcAOWSrJMiLrt: 

[0 3 0 3] 

(HifctflJ 4 6 ) 

mmfcttf^frit-ei : 5 1 % z x i Km&mmz in* (pt+Pd) i^^^f 

1 4 4// g/L t*^s/ittinx.^m, :jit*»^f*tfcAOw*ffffl 

6 tt^.o 
[0 3 0 4] 

(SfelMflU 7) 

^5g7KtL-c, ^i*fe^2 6 tm&op tmmwLtmmms 1 fciw^p a 

^Mfc^^JftM : 1 0 fc4*i^:ft^WS*L* (Pt+Pd) S^nO'* 

4 7 t-r^o 

[0 3 0 5] 

(gEifcfll 4 8) _ 
*«J6*fc *Jfefll2 6 t^P tMmfotMMM3 1 fcR»«P d 

SmStfc^^Jfc-ei : 1 5 t%&£ 3 (Pt+Pd) S^an>fKSr 

3 3 6 // g/U^^i^WDi^ £*i***#*tt&LfcAOW*# 

4 8 ttSo 
[0 3 0 6] 

(HEJfcfll 4 9 ) 

&%Lfc7kt LT, ^tKIC, Hi&^2 6 tP0*OP t 3fc»0» 3 1 fclTOOP d 

1 : 2 0 fcfc* KM&ffl$k2titz (Pt+Pd) 8^n-f K* 
-e-tf>itJgrf> ? 4 3 2 // g/Lfcfc**£»tlnix.fc«U £*l***2r*11*L*:AOW*# 

4 9 t-r&o 

[0 3 0 7] 

(HSfcfli 5 0) _ 
ttfcfefcfcL-C, ili 2 6 t Pit© P t S$® t ili 3 1 t^i© P d 

•**fc*«*>Hbt?l : 2 5k4iJ:^K*^W»SiLfc (Pt + Pd) iB-franW K* 
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5 o t-r^>o 

[0 3 0 8] 

2 1) _ 

o 0// Lfcfcsufc^rt^irr&ifcfcft;*.^ ( • o* - ) 

[0 3 0 9] 

(HJfefll 5 1 ) 

ttflfcS&JcfcLT, &S*K\ ^Jfc«2 6 fcRtttoP t*m&^»J3 1 iilTO^P d 
ftifcifcfca^MfCl : 5 t%2> X d k'm&MMZ *>iz (Pt+Pd) ift-fran-f K*. 
-e-0«K3&»l 44// g/L tt£Z>mtz.\mk.tz^ Zti*&mtfAW&LtzAOVf*W.m 
L^tiO, (A-4) ^T|B«<0^ffi^-»*3fc3BLfcK»¥ie[J-t£-5 9y*>i/M*S 



^1*6012 6 tm$k<op t&mwLtnmw3 1 ^i^tfs^p d 
1 0 t-b&x*) izm&nmztifz (Pt + pa) m&^vt k* 

_ ». _ <* * * - «^ - - nil 1 1* A ^™ V TT T J> t y/ 1 



[0 3 10] 

(Hife^ll 5 2 ) 

5 2 fcf 
[0 3 1 1 ] 

(HifcflU 5 3) _ 
ttftjfefc i: b T . HM^J 2 6 kH#OP tMtM3 1 t»Pd 

»!i*fc*»*^Jfc-Cl I 1 5 £«MMPI*3*Lfc (Pt+Pd) S^an>fK* 

^•OM^3 3 6 // g/Lfcfc**rtf frill itLSr**^«»U*:AOW*» 

5 3 fc-f 
[0 3 12] 

(MtfaW 5 4) _ 

l -c , nife^ 2 6 ra»*> p t fc mmm 3 1 1 ra»© p d 

mmfcttf^fritX-l : 2 0i&4J:^a#Hll$tLfc (Pt+Pd) «^ao>f K* 
-e-<?5iftE/i) s 4 3 2 /, g/Lfcfc**rt*frinx.fc&> £*L£*^#;*e&L*:AOW£» 

ffl l/c fc # (o. mnw 5 1 1 mmvwe&ffliz.®. 3 ) ? y * /ura*flHtw£7*- * *%mm 

5 4 tt^o 
[0 3 13] 

(^ife^o 5 5 ) 

^5e7Ktt-c, njfe^fl 2 6 1 ito ^ p t «^ k m-mw 3 1 t mmo P d 

: 2 5 t * 2> X 7 K®.&mWi2 titz (Pt+Pd) S^D-fP* 
-€-^SIJK^5 2 8 /* g/Lfcfc**£fri»l*.fc8U r*i***^t«LfcAOWt8 

5 5 tt^>o 

[0 3 14] 

(###0 22) ^ 

3RUfcpH««*»«L (^*7fc6. 86) U £ <0«&£2fc<^ (A-4) 
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[0 3 15] 

(##00 2 3 ) 

##00 2 2 t RAto***. 6 . 8 6*, ttfrl. 5 U ? b frOffi&X 5 A^mitomw 

O, ##00 22t IW^ifc^JllIK^ 7 5># * *##0O 2 3tf^ 

[0 3 16] 

(#d&0O 5 6 ) 

##00 2 2 1 mmvm** e . 8 6ti^^»D, £*u::#d&0fl2 6 tisi^p t 

M*, -?-^^ffi^4 8 g/L t^S*/iltiJnx.^P t no-f KA^#7k6. 8 6 
t^.o ^HTlSlLfcPt3n^KAW*6. 8 6!:, tf 2 3 J: Plf © 

m^#^x^M7K^:^^»3iL7t)i!fei»M?3s]!jn i ^m^s***^^ (a ow 

) fcu io^^ (aow) m^m2 2 tmm^^M^^y^^^m^ 

[0 3 17] 

(Mi0O5 7) t ^ 

##08 2 2 t |W)#0*^tK 6 . 8 6 * 1 U y b A/flE >9 , £ ttH^Mf !l 2 6 £ R^<7) P t 
-f-^jftjgtf^ 6 ^ g/Lt*%>&tziflJQz.?z? t nn-f KA"?**7fc6. 8 6 



ZWm-fZo - ? LTilUP tnn>f KA»9**7fc6. 8 6*, ##0!l 2 3 

w,M&ft-i~x&mm7k&fcmM&mLtzMmmmn 1 ^m^s**^^* (a ow 

) fcU CLO&^Tft (AOW) mnW5 6 ilMO^^JUl'^O 7^*;Vffi*ffi 
tti!l5E7*-**l5ifc0tf 5 7 fc-T3o 
[0 3 18] 

(#dife08 5 8) m 

##00 22t m^^tr 6 . 8 6 * i u y y •) , - ft&-^*&0fl 2 6 1 iwo p t 

^S$*, -e-OjgS**l 9 2 ^ g/L t*i)i/iltfiPx.^:P t 3D>f KA9&**6. 8 
6 *fMW*o -9 LTIIL/; P t an^f KA<9*#7fc6. 8 6*, ##00 2 3 tmffi 

ow.m^Kxmmm^^nm^mLizmBMmu 1 '*xmmwm&*®tetefc (a o 

W) tU C<Ott«5&ic (AOW) Hifc0O5 6 tm%t<D&m^MK$£r> 9 5?*^** 
[0 3 19] 

(Hifc0fl 5 9) _ 

##^9 2 2 1 Hat©*** 6 . 86*1';^^^ £*ui#ii&0O 2 6 1 mu<o P t 

gi£&*, ^(Dmi&tfS 8 4 ^ g/Lt%&mtziftia*.tzP t anW KX<?***6. 8 
6 iilit^ LtiSL/:P t 3D^f KXD»7K6. 8 6*, ##00 2 3 tmM 

<Dmm&ftKxmmM7k&Kmmw&Ltzmi&iftffitia 1 ^u^iw^t^ (ao 

W) fcU £<Z>*Jtfc5e* (AOW) <Z>, *5fc0O5 6 i:|BI«<o««#JRt^d 9^*^* 

[0 3 2 0] 

(Hife0fl 6 0 ) 

SM*^ 7 6 8 fi g/L fcfc**/f»t;bnx.fcP t an-f KA*) 36**6 . 8 

6 *HSgi"-2>o £ ? LTpiRUfcP t =*n-f KA "9^**6. 8 6*, ##00 2 3 tMU 

onm0ki*Kx&ffim7ttKm&&nLizMi&iftffiiiJa 1 '*;*w#4as**%fctftj£* (a o 

W) iU COtttftJfejc (AOW) HM0O5 6 fclTOOffci^fllfctaH 7^*^* 

Sttaojg-f*-^ *^M09 6 o t-r&o 

[0 3 2 1] 

(HJS0O 6 1 ) 

##002 2 h|W|#?)&**6. 86tl , Jy>A'*D, Cl*U*#life0fl3 1 £IW<75P d 
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£HSH-&o iHTfUUPdnn^f KA0 3fe**6. 8 6 *, 2 3 fclTO*> 

ww^ft^TiittaTjc^jcTOftsaufcttiimasfli 1 /<***»«****£* (aow 

) fcU £*>ttfcj£* (AOW) (7). ##082 2 fcH*H©Wfc¥Hfctt3 

[0 3 2 2] 

(^ife'Pfl 6 2) 

##« 2 2 6 . 8 6 *1 V ? b*#"K £*Uw£Jfefl 3 1 £IW<£>P d 

2£i£f£*> ^05igat**9 6^ g/Lfcfca*rt*»tiHlx.;fcP dnn-f KA»J***6. 8 6 
^iHf^,, £H-CP»LfcP danW KA0&**6. 86^, 2 3 

mm^^rmmm^^wMmm^timm^smn 1 ^mfii&s**^^* (aow 

) d<«&5£* (AOW) <7X «^!)6 1 H«to|*8*¥JCU-flH 5'V*^*ffi 

[0 3 2 3] 

(HM^ 6 3) _ 
##^0 2 2 t lil^co^** 6 . 8 6*1'J^^^ - filz.£Mm 3 1 t ITO^ p d 

1 9 2// g/Lt*4lfc'(tMfcP d=n>f KA«?&**6. 8 
6*P*-r*o - a U*»LfcPd3n^f KA«**6. 8 6 *. 2 3 tlTO 

0*»*fttTjtl«i**C*l!MraL/S»«tt»«61a 1 '^WflM&S^fcttlfcS&fc (A O 
W) £U £<&«tffc3£* (AOW) H%«I6 1 tra»OS*K^IICfl6d7^*>wm* 
®14il!l5e7'-:5'*IIJfe#!l6 3 fc-T&o 
[0 3 2 4] 

2 2 fc H#|0?2£** 6 . 8 6*lV5'hA'j?0> iW:WJ3U^Pd 
ggiifc*. -5-Ojft*7& s 3 8 4 /i g/L fcfc**rtf»tjbllx.fcP d sn/f 26**6. 8 
6*PISa-f&o - 7 UIIUPd^D^ KA>52fe**6. 8 6?:, ###J 2 3 

o«»*frn-ca«ga**^*»«feab^ftii«E«r*in 1 ✓<**#»»**:**£* (a o 

W) tU £c?%fcl*5£* (AOW) <D, $kMW6 1 kH**0>lftl*#JHfctt5 9^*>HB* 
®14H5£7*-*£!!i&0fl6 4 i:i-^>o 
[0 3 2 5] 

2 2 |W|»o3£** 6 . 8 6*1 U ? UK«l«3 1iH*«)Pd 

££&*. 7 6 8 ^ g/L^Sff:Wx.f;Pdnn/f KA*>***6._ 8 

6 *Pi£-f &o £"5 fClUL/:P d nn-f KA>9 3fe*7ft6. 8 6*. ##$12 3 fcEMft 

o«»*#tT)tiKa*Au«»i6SL*:ftk«IEffi«in 1 '<*w#«!i«****fe£* ( A0 

W) fcU £0*1*5£* (AOW) Hifefll 6 1 i: RH*©W*#«fctt3 9 V* ^* 
^teStef*-****^ 5 t-T&o 
[0 3 2 6] 

*#0»2 2 t|WJ#^ife**6. 8 6tl'Jyb^^ £ tL izMMU 2 6 |W*> P t 
IfeSifc*, 4 8^ g/Lfcfc&**:»tin*.fcP t an/f KA«5«**6. 8 6 

*P»-t-*o £^ t"CfS«LfcP t =n>f KX»J***6. 8 6*>«*1. 5 V * Ml' 

5 AjfemaE^wwftff^-casta**!!* (*«**»* o. sy^^) 

^{Cfct TOILfcilf ^3)D#f TOS*^^* (AOW) fcU £^«« 

5^tk (aow) ##002 2 fcn*«?»«R¥J«^tt^ 9y*^fn*«tt«3e-r-^** 
ife^ii 6 6 1 -r & o 

[0 3 2 7] 

(r^c5&4?0 6 7) 

2 2 4: |WJ#?>t£** 6 . 8 6 * 1 'J ? b 9 > ^ *»-C*Jfc« 2 6 t Rtt*> P t 

-.mm*. *<D&mi) s 9 e M g /L £%z>mt*im*-fci> t ka«9&**6. 86 
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£p$£1-£o to LTWSLfcP t nn-f K A *) 6 . 8 6 £SS0fl 6 6 t\stf$.<D 

mffi&ft i Kx&ifcm*.m^& mmfrmit o . 8 y y \ ao c 3 ^kk*?*: *) 

/cmSMM^m^STKt-^^TK (AOW) tU co^^tK (AC 
10 3 2 8] 

(#g]&&0O 6 8) M 
##08 2 2 t IMO^MC 6 . 86*lV^;Vf»)> itHC^»J2 6 t»P t 
^MrtU 9 2// g/L t^^fi/fttiO^-^P t nn^ KA«#7jt6._ 8 

6 ^USS-r^o - LTPISL^P t nn-f KA<9^Mt6. 8 6 £i&0O 6 6 tR» 

LtzmmmmMmmm.M#km**& i tkfc* (aow) -osmsE* (aow) 
;ife0O6 6 i: iwia^i*^jiii«^ yvzfrm&m&mfcr-pzmnme st-$-z 0 

[0 3 2 9] 

(£i&01 6 9 ) 

##0U 2 2 t mnvm** 6 . 8 6*1V^^^ £*Lfc£Jfc0O2 6 kR»OP t 
.Jgifc*. *<Dm&&3 8 4/* g/Lfc**4/ilttnx.^:P t ^n^ KA*)*#7fc6^ 8 

7 fcHSH^o LtlliL^P t nn^f KA^^M^. 8 6 £> £ J&0O 6 6 hlTO 

©mw^frcTaiaBi*!!** (tt 3£**«: o . svyh ;>) c 3 #iw fcfrfc msi&s 
Lfc»«m«3iii««m»«a***<ft3e* (aow) (aow) 

[0 3 3 0] 

(Hife0fl 7 0) ^ 
##00 2 2 fcra#tf>&:£*6 . 8 iiii:^*«l2 6 fc|iil»©P t 

mi®.*, ZnmSLifil 68/< g/L fcfc&*£»tinix.rt:P t^n^ KA*>«**6. 8 
6 *fW*-*o - ? LTWtlLfcP t nn^ KA 0 6 . 8 6 £$60116 6 tRi 

©mflwwtfc^afca* 1 *** (ttssTftfiti o . sv^^) £ 3 a- »> mmmm 
Lfcmmmmmmmii.mwmfr*mkfe* (aow) tu (aow) 

[0 3 3 1 ] 

mmm 71) _ 
##00 22 1 raatoafe** 6 . 86tiu^*«^ ituc^jtw 3 1 1 iwi^<^p a 

4 8 ft g/L fcfc**/£ttinix.rt:P d an^f KA»> 36**6. 8 6 
*P3tti"*o UTlPISUfePdan^ KA0**tK6. 86*, 

o^*-? 5 Aje*«E©*»*#fcT*«ii**si^ o . su^^) c 3 

^lCt?^^m^SL/;fi!feM^»mm»S7jc«:^^7K (AOW) fcU -<^tt 
5^7K (AOW) <Z>, ##002 2 iR|»©tt**#JHfcfl£$ ?3'*;i'JH*iSttWSfe , 7*-*** 

J&0O7 1 bi-&o 

[0 3 3 2] 

(HJ&08 7 2) _ 
##00 2 2 6 . 8 6*l'Jyb^^ £*xK#dfc0O3 1 fcH*<BP d 

f*»*1m*.rt: PdaO'f KA >9 6 . 8 6 



tfcPd30^KA"5**7K6. 8 6 £M09 6 6 tmW.<D 
5£ (#^7Kfifi 0 . 8'j9h fc 3 ^BJ fcfcrt: »3 
JS*yffi*fc*M*j£* (AOW) ^coM^^tR (AC 

i5j7TfcS5o*«^«Kttd 9v ? *^m*eteiifl^T*-^^£ife0fl7 2 

[0 3 3 3] 

( 7 3) 

##09 2 2 1 mffi.vm**6 . 8 6*i'jn^^ - tiiznnm 3 1 1 mm<o p d 

-g-^iSK^l 9 2 ft g /L t*Sg^f»ti0x.^P dno>f FAD*** 6. 8 
6 *PJW*o ^ n L-ClftLAP d^o^f FA>)^|s:*6. 86t £i&01]6 6 hWfa 
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tfcflfcam^iniwaiwwfea***^^ (aow) tu -^^feK (aow) <z>. 

[0 3 3 4 ] 

(HWJ 7 4 ) 

22t R«|G>*2Mc 6 . 8 6*1'J?F^^ ^ ti\z.?mw 3 1 t P d 

£mm*. -e<^iijS^3 8 4 // g/Lt**Sfittinx.7tP dnn>f KA»)*2|C7K6. 8 

6 *fUW*o £ ? LTW»LfcP d30>f KA0***6. 8 6*^ **S0l 6 6 bWlM 

t^MiKfr^un«*m«?&a7K«:^^7K. (aow) ku cwfltftfe* (aow) 

[0 3 3 5] 

(Hlfcfll 7 5 ) 

##W 2 2 i P9*roi** 6 . 8 6*1 U ? h>HHK - *lK#U&#J 3 1 H»0> P d 
^iifc*. ^<DiftJg# s 7 6 8 ^ g/L fcfc&*rtftt;bnx.fcP d nnW KA«5***6. 8 
6 £P3H-&o ^9 LTWlULfeP d an>f 0 6 . 86^, 6 6 fcEM* 

TMSfcMWibS; (^^tKS^ o . 8 v ? h k 3 #w k frfc msi&s 
ufciKiiitrRiniwwwfesi****^*- (aow) (aow) <?x 

[0 3 3 6] 

(Hifcfll 7 6 ) 

[0 3 3 7] 

(HiS^i 7 7 ) 

fltffcj&fcfc L"Cx ^7jcll, mmm3 l i:P3»<?!>Pd*itm*P dan-f K»fl£**3 8 

[0 3 3 8] 

(##00 2 4) 

^^KtLT. 3RS*KT^3JH^>» (As A) *^ *0*&d*3 5. 5//Mfc& 
**«*7lmitfcAsAj^ifc*aUBL;fcfc*«>, ##0!) 1 9 i: RI*Oiafc#0Ctt^ 9 V 

* A'?l**JSttW5fef - * *###!) 2 4in» 
[0 3 3 9] 

(###) 2 5) , ^ „ 

*M*5fe*fcL"C, *flf;*fcT*3>H£>Si (As A) *. 7 l^MtWi 

iZVtJaz.t:A s A7jc?#«$£ffl L/cfc^O, ###!! 1 9 fcWM*©IWB*«fcfl£3 ?^»* 

?B*i&tei!il£7'-**##fll2 5 fc-fSo 
[0 3 4 0] 

(##00 2 6) , ^ , 

*«3e*fcUT, 3R«*HT^3>H^>«t (As A) *, f 4 2/iMt44 

*#»tinijLfcAsA*»ift*#JflLfcfc#«>> ##001 9 tmm<ottJ&£mz& 3 > vva 

[0 3 4 1 ] 

(##00 2 7) 

Lt\ ^TK^T^n^e^m (A s A) *> ^©I«#2 8 4^Mt44 
ftWJnxfcA s A**fc*SUB Lfcfc ##08 1 9 fcra»«>ftW*¥JRfc«£5 7^ 
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[0 3 4 2] 

##081 9, 2 0 $mm2 6-3 0 i:«rWJtU-CV>4H2 6 li, P tan>f b (« 

ow) tf&^*7vi3)vm*m&<omnmm&* : *-to ---c, ##09 1 9. 20© 

fc*J, f^ittt, ###J2 0©**#*«fcLfcfc«*fc:ftx.-t\ 

nvtit -frftftrnt-evmntm (A480) ommmtm^m^^ nM5£ra*& 

B^acJ a c ) *»&«6 8 0 *V»T, mMm2 6-3 OOAOWMt 

* 9 y * jnn*stt»tt urF\ mnw<oi><n* t^mm^i t^m&i-So ) i±. v»rn. 

tefcSEEUi «#I2 6-3 0 o±S!|tt* i <#*ri"* fc 

-3 0 v>r*to»a?-Ct^R8#tt*^*^±laI*^ra« J ** , ^^'*'*«» 
:©I6f:ov>tli, 4kifc<D [/1?WJ» (Pd) ^n^ KOJtBI*»RJ6tt * ftfc&S'fe 

) o 

[0 3 4 3] . 

&mWl 9, 2 0 k, £%tt3 1 - 3 5 4:**fJfcL-CV»*H2 7 li> P d^a^ KM 

P d 3 o 4 Kj»tt*#>MHMF* (AOW) W^y*^ 

teM*5fc«5 (Hife^3 1-3 3) -C«Mfi5#14i:«l3riS|^t?ab* io©, ^iS 
(3EifrW3 4 -3 5) oto^»i|»crWIIR'IHt***KTia4«fil* t **it***>*»* 

o ot *K 3 1-3 5WA0W(i, AM<Z>&^ (HWJ3 4 -3 5) "C*4A»* 

5^*«iStt^Itsi t*»*?*So itz. fr-fczmMMS 4-3 5 <7)±I#tt* 
SMfiSCHiait^fc^So HSM©fe<o mMM3 4-3 5) <d3lm&&-? 

K*JK«5T|S«fil6l*^r*^Utti:**o iOSfi«r«m-r^> AM (#d&#!)3 4~ 
3 5) <Dt><D"&±, (-02 - ) <&#«M fc*^ y^<OXo K«V* 

Pd3D>f K*aUILfc*<frfcM\ H^3 1-3 5 ©ilttt^ V>r*t«Mt?«)«E 
[0 3 4 4] 

##091 9. 2 Oil, nMM3 6-4 1 k**tJfcLrv>4Ba2 8 14> P t^n>f K (ffc 
8Wl-2nm) Lfc, P t a n >f Kttl*****f * (A 

OW) **»m-*'*9y*^m*flMt^iSW i fk#tt*r^i _ « RHKi^ ##011 9> 
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2 0 <Ott t ifctfc L t # > $J£§g&B#£^*b&9 2 0»«BS«Ki5V>T, fHS&$)3 

Ki5V»TA049y*>i'fS*iStt*»5lLtti:«>4ifc* , *>***« ^ifc#]3 6~4 

1 tf>±ffi#i±fc «£ < tiffi-i-Z t , P t rj d 4 K©aw«ff »K*«»v»« t*9 v # ;v 
m* US* & Wl<4om 4 o|ij, AO Vftf&m-f %>yV* /uM*fiH£»^ P 

[0 3 4 5] 

£ £ T% P t 3 o 4 K©ff/'!7^ - 9 (*3#53^#* 2 - 4 n m/*i@^-^J^ 1 ~ 2 n 

;<7^-^tuH2 8 £**jfcLT*& 0 mm'*? <fc*>* z * 

P ti§K^'7>-^^*I (9 6 ^ g/L) oHifrP>]2 7 t»^J3 7 fcttifcLT 

T-MK^ftustiT^&o ittdtL, ^»J3 7-r?{i. mfembn&frhmi 6 0# 
ws&wwfcrt-ctt* iztAsZo * ^vgiytmimM 2 ti & gambit ptts 

(3 8 4 ^g/L) <DHi&#)2 9 tHiS^J4 0 £2tJfc Lt*^ o %Wft 

2 9-Cii> iM5eMW^^'b^ 1 7 0 ^ ^ ^ 0 tX-WMZti, 

[0 3 4 6] 

^1 9, 2 0i, Hi&#l4 2-4 5 fcfc**JfcL-CV>&ia2 9 t±> (P t + P d) S 
-fran>f K m@Lfrm*2~4: nm> P t : P d OtS^^WfertU : 2) «JR*±^7> 
-nit (Pt+Pd) S^an^f K»it****«Pff* (A 0 W) 9 v 

% )\,ffi&m®.<ommmm®.*7F'to Ensfc-fcttwr, ##m 9> 2 o<D#BR«M*fcJttR 

4 5©AOWIi, *SfiK<0i&»B#lllSx.;&»ttf. j£$£&jiJ£$SBi-£^T&S?& ? *j * 
/WB**&te*5&^LW; £%0O4 2 -4 5 tf>£®#1££ i < M 

m-fZt, (Pt+Pd) S^an-f K*>»Ktfa?ttfc, &J£ri*ift v> « if 9 *J * 
&-fZWmiPM< 4otv^, oi»K A0W*»»a-f*9y*A/M*»tttt. (P t + 
Pd) «^3D>f K^aK^Wt-HSSSi^^^^o 
[0 3 4 7] 

9> 2 0 £26014 6-5 0 fc**tJfcLTV>&BI3 0 (Pt+Pd) il 
#304 K (fiSMi 5 2-4 nm) *- 9 t L> P t : P d^tft^/Hb 

tUi^^-i'fcLfc, (Pt+Pd) i^n^ K«^7K«WtK (AOW) 
%$L-f&7 i?*)\'ffi&m&<Dmft&4k&&*&'$'o WHKitttf, ###1)1 9. 2 O^W 
»1±£J£t£L*:i:#, 5 2 OfM&aifefc:&v»-C\ 3bi&tf!l4 6 - 5 0 

#tt*J: < »*f-T* (Pt+Pd) tS#^n4 K^ISWKli:, 

tBSE# 2004-3109835 



#M2 003-364722 



^-v>~ : 54/ 



(pt+Pd) ft^an^f K©«Ktt»tti:il5t4ii:* , fc**o 
[0 3 4 8] 

##^12 1 k. ^i&fJ5 1-5 5 t£*NfcL-CV>&!2]3 1 (P t + P d) ti^n 
(tW2~4nm) «^7>-^U Pt : P d ©»**>Hfc*:ll£ 

(Pt+Pd) Kttfte****** (AOW) A s 5l^-r 

*9y*^m*«tt©ft«F3e<k#14*^i"o ##^2 1 k, &tftffl4 6-5 Ot?tt 

(• 0 2 " ) ^W*?^-Cv^o IfHanitUT. ###J2 1 0*tRR#tt k JfctSE 

ifck#. ^i&^!5 1-5 5 0±i^tt-eii, (• 0 2 - ) 

( • 02 " ) O^Jft«lft* , B*fe*L*- ^©jftC^o^Ttt, WH3 7 
HH-r*ra«4M|fC»2li***:«>- tiT?tti*L»±»tL4v»*« % ( • 0 2 " ) <o 
^*«Wtt, (Pt+Pd) a-g-an-f KO*K«3pWfc, *ft***v>rafc*ffli«IS*/t:v* 



j, o|l), A 0 W^Hat S 7 y * (P t+Pd) a^an>f KOi! 

Pd^n^f K^fi-fr^Mfe* 5 **^ &&l5k\ ( • O2 " ) Wffl) * tLT 

v>i k 3t®f i" * ^ k § & o 

10 3 4 9] 

^#^12 2 . 2 3 k. fmms 6-6 0 k**NfcLt:v**IS3 2 li. PtanO 
SW2~4nm) gS^7^-nU, P t 3 n 4 KftUKMrttftl 1 '<* *M& 

(aow) **fns-r*9y*^«*»tt»«^ss^^*^o HSKituir. 
^5 6-6 o(D±m&mi, &mmv>$><v (nnws 6-57) ^»4*tRW*ttfc««iw 

^4i©o, (HM« 5 8-6 0) Ofcweii. S95eii$&^^e>^ 7 4 OfMi 

^5 8~6 0©AOWIi> **5g£<D£«l$mSx.i3tttf> j£fE&*JK*6HK*5V*"tr 

S$f*9y*>i'm*fStt**ai-*±tie>*ik***>* 4 *o tfc, arisen 5 8-6 o 

*i:HfSWS<*otv^o o^, AOW7& ? ^-r*vv7j;wM*^f±. Pt 

[0 3 5 0 I 

&%M2 2. 2 3 k. 3g%ff6 1-6 5 k **Nt LTV»* El 3 3 14. P dan^f K (tt 
gW2~4nm) * - * k b^> P d 3 □ W KftkKtfr SsJn 1 '<* 

stk (aow) «t ^ 7 Wft^^tc raam:*Ltf, mm 
^i6i~6 5o±®#tt{±, (nmne i~e 2) •c»±»jH«fttfc«»yn* 

_ife$)6 3 -6 5<DA0Wtt, ^^S«SI$^^ll l£*5fc*K«fflfc#^T 
S#£?y#;vM*Mte&3&^U4C#&£k;&*fra>*o W$W6 3~6 5 

*Kis-f&i$wa*@< 4*«iai*nB*e»*t*. 0*13. Aow^im-rfc^aJWH*® 

PdaD'f KOjtjK$c#tfJ«£ i:tW4o (#d&$)6 5 

*^L»iC**o £<&Sa*mfSft*k* ffittft (§*d&fl!6 5) <^^<0-C{i. ( • O2 

##^2 2! 2 3 k. Hi&#iJ6 6-7 0 k **Ht LTV»*H 3 4 ti. Ptan-fF OK 

7R (aow) sw&a-rs^y^n/ifi^isttoewftflswtt**^ raHmtLtf. 

5 6-6 0 ©±S#14lt -Szfeffi^i^ (HWJ6 6 -6 7) ^i*f.»1±k KttlWt? 

*«K (M6 8-7 0) i5EM^*f.«l7 0 0^ji 

ttiliE#2 004-3109835 
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^ - v : 55/ 



i:Ht5HW<4otv>So oil?, A0W^mi"^> v v*;vm*YStt«> Pta 

(0 3 5 2] 

^2 2> 2 3 #dfe$!7 1-7 5 t. ttv^ El 3 5 Pd^D/f K (Ifc 

4 n m) > -^U, P d n n ^ K#«m«in«m*fta 

tK (AOW) **H3g-f H He* gffiffl 

7i~7 5w^H«RFtti±, &mm<oi>o mmmi 1-72) -ct*, asB»#***e»» 

iltt^ttCTIioTV^ii^Wo of (9. 30*017 1 -7 5<0A0W(±. £>&g 
a&* Sfc, ***»«7 1~7 5©il#tt^i P d a 

nit^w. «f*=, (3**0173-75) (Dkwit, n&mbn&frb* 

«\ ( • O2 " ) <Of?&9tBL (#&*) ^^U'fyfWiM^t, 
(0353] 

> it P t nn-f Ymi&K&V&'mM&ifr^'? * - 9 (l'*Am.M/ffiW%M) 
v * )vmhm®L<D H« Ptnn^f Kttftffi $ftn 1 mfil&STfc 

***5&jtt UI2I3 2t, P t 3D^f Ktt»«r«gin«««»«ta*- SrtttfeSfe^fc LfcH 
3 4*»JfcLT**o «JR^9>-^Wl»**<fc*^ Pti«^7>-^ 
(192// g/L) «5$&ifc08 5 8 i:#dfe0O6 8 £2t)fc L-T#.&o §y&#0 5 8T*fi, 

•ciUA/ni-etWWJ^^v^o P t mm^y * - 9 (3 8 4 /. 

g/L) *>&ifrW5 9 fc#dfe#!)6 9WJttWo «$I5 9T-(±> «95£lfl$&l$&*& 

, 3UfrW6 9-CI±, 4 0 0«at«OH-nix, JO 

1£;& ? TKMIg|oJ lxTU> # > & 500 |Wi*#iS^»-e»i ^ if 0 f "C 

+ (fc*!U Ptnn^fKlilfttllS) fcLTti, 

*® (i 9 2 « g/D <D$mme> 3 tuifcm 3 £*tifcLT*£o mmme 3-ei±, # 

miE# 2004-3109835 
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jgi^-e n if o t-e^s**«i«a$tLt:v>*o p d^^^-^^l (7 6 

*6»6 8 0-8 0 0fMKWtifi fcv>fc*4*r<«**4±*«« 

3 2 o 'i>mMtt&i>m'?iz£A'Zo * ^RftEawii * *vc ^ * • in^^^w^®* 

[0 3 5 5] 

9 2 0 i, ###J2 4 -2 7 fc***JfcLTV>aBI3 6 tiU A s AtK»« 

* -V u*:, a s K*.mm*5m-tz> 7^«tt^w«^t 

0 RBI £ * tLlf , 2 4 ~ 2 7 © A s AtK^^SI" ;i/M*fete#^«, v> 

V*tO»SE"C<>##«l 9. 2 0O#1&*T@oTV>&£ o4 *K 2 

- /Co 4fc, ##|S2 4~2 7WAsA7iC^Wi 

7K"C(±, ##«2 4©AsA*»itttt4^*»U ##W2 5-2 7 OAs A*»« 
[0 3 5 61 



ffi»*b«tg** £»#■*-****- S^ 30 ^ KttI^Lt®f* J 
tsct, SlSi-tHfv *&JRan>f KJ»Jfc*^L^**fcl&*^^LT.&o?<& 



*fcH*£^ m« S #3**^ 3 n ^ KtfcjRSr^L-CMtt-fb^ttfe^Hio 

TlW^»5G$ft*£i:'C?B****" e ** ( • 0 2 " ) *j£fc£&LTL4?£fcKfi# 

Sft**ffl*qM>feft&. oJD, »Ifittt9^*^*flmii> I/- K*7MJC* 
*K WiStt^ t S (i f 7 A Wit L tv^ < a L*:^oT. dft.t±M K 

t 0 3 5 7 ] 

nn^F»^*t4, #^5y^ (Pd) an>f Ktt, 6^ (P t) ^O't 



[0 3 5 8] 

ffiiE# 2004-3109835 
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[0 3 5 9 1 

MM2 1 mMmi 6> 7 7 fc£**ifcL-Cv>&EI3 7 14. f^ilil^SS^i 

*3l^7*-9 (mmm$i) tu, (aow) #«at4 7v* 

^iB^fiHt^ewncfl^tt**-^- ##«2 1 1. mmm7 6, 7 7t?«. ( • o 
2 - ) o>&M3MPV&* mmKxtus, mum 7 6 ©±s§ttii, ( • 02 

) O^Jft^**lfe*$tL-CV>SK:«>**»*>e>-f> 1 4 0#~_2 0 0#*1 

loin, 8,0. 0 4 6e«t3lJ5>R*««)e-^ (ft 1 6 0 IWKil*^) **B*fe*t* 

0 ttijzitu nnw7 7<D^.m^mt, ##012 i<0ttffi#tefcra»*ra£«ffl*:3FU 

R*KO±»l±iRF»wB*e>ir&v>o £*t ^ i%»4. MUM 7 6 tf>£M#t£-C 
lis fflj£Mi&li*&*'bftl 6 O^llt^i^M^ ( • 0 2 " ) *««»^*$tLT 
i?U4**iifc (• O2 - ) ^BJ^^^m-fbMTK^mL^vv^^^ 

I* iRjteft#«**fc±#4gfafciel**tf>*4, i:#4^bi^W 7 y * 

ftk**««*^LI±fflv^<StLTL4ofejft*, (• 0 2 " ) 0*4«r«HW«*^#* 

[0 3 6 01 

[0 3 6 1] ^ 

B9 3 8 (4. **-lft**5ff7K»«t*twi5»taP t^n^ K»*©f^ffl***^-ro 

j 0 3 g 2 ] 

ti:, flHfrffeSfifc** (-H) *fctt»S;fc;fclW?*fl**fc*1- (if© l I^Stc 

) 0 iHfcfc* (-H) ttl««ffev», H + 4*ytVX&Kfom 

(JSLT-Ctt, itH:ov>TOEttLfcRW***t*) « »*a***P 

(• 0 2 " ) *^:4iULt% X*±**tfcrais>fc, P t =J 

u4 KflMSEti. 3fcfcifP£L-CV>&3jc*fc ( • O2 _ ) =Sr®#i"-2> t t K, 

^^•bifcffi^^i*^* (• 02 - ) M-r ( (• o 2 - ) *>im«3G, xtts&s 

<0 2*^«5B) o ciD, (-02 " ) S##P t an>f K»It7l-ttjSttft«*ifc* 

ftcio-riw^aTc^^scifcuj:!?, (02 2 - ) &&j»-r*o iHt^?^ 

(O2 2 " ) 14* *C*«EUtv»*H + ^>^:oHt^tSii:^^^ 
JBKt** (H2 O2 ) t%Zo Xtt-€-*tkni»C P tan>f K»«t»4, 3Uc 

*#LTv****fc»BMfc** (H2 O2 ) tfcfcfc* temtZ titz7tm& b 

jfcffl**ifcl«¥* (H2 0 2 ) Cftt ( ( (Ha O2 ) © 1 1^ IX, Xl±H**<0 3* 
T-Mtc) .o^D, (H 2 O2 ) S***P t K»«*^LT««Kt3*tfc**£.fc 
o-CIMtgHKUJ:*), (-0H) Sr^iS-r*. Xli^fcRHSfc, 
P tan^ KftHitt. *KjaPffLTV>***k (-0H) t * * 

*Lfc***&*ttB3*Lfcim*-* (• oh) cat* ( (-oh) (Dim+MK. ximm 

<D 4 m^fiTG) o oil). (• OH) a#*«P tan>f K»***LT«tt*b**Lfc** 
Ciotlt-fSSS^tfcKJ:^ OH" >f*>«r^*i"*o £ 5 LT&jftSftrt: 

OH - (4 H + 4 *>&&irz>zt \zi (H 2 0) «t£*U 

[0 3 6 3 ] 

[0 3 6 4] _ 

HJ|SE# 2004-3 109835 
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58/ 



[0 3 6 5] + 

K) N p d 3D-f KJtt#fc*fci^LTv*;&3k3R©ffifM13fcfc iot, *»:#<EtTv»4 ( 
• 02 " ) . &Wlit*m (H» 0 2 ) > Zti ( • OH) ****L-C*L«5cS*U *ft»±* ( 
H2 0) ^LT- jl<7)S£&£#Jbi*&o 
I 0 3 6 6 1 

iit, «H:#^til3D^f K»Ii Lttt Lw^y^A (Pd) 0#t£l£ 
i:ov^^5fc, ;<?y->Afctt, F^#-^46> IS 106. 42 -e, 1 8 0 3#KWollas 
tonK <£ o T|& jt, £ ttfcjWSJPWHF-T* * o *0*«»i«r#K»* $ tlX v*fc**SPal 

MO 7 4 0- 9 3 5^^>0*.^«-^i-^^^**-C#*o 7fc5RflS<0»JMN 7K*»«^* 
10 3 6 7] 

»U *»W^**tt»<b«^**^M^«5n***-*-*«^tt*** , *tJS (JSC?-*** 
S?)I^*r^JH:4i^o ) niti:±^ 5 y * ^«*itt**Mt 4 t # 

oi^HUtmi. ) <K aTcffitt^WKHSti to tti 

If * 5 >B 2 P d 3D>f FJil^l (192,! g/Lmm) 7K*^#7jc 

(AOW) t»j»$**:*«tte*"C»4^ - ^ B 2 OJbciStt»±R* feiL&fro/So ^ 

**ofc*ofc#x.'b*L&o <>*^ ****** fcflMfcWK (^5VB2) fci±*B'l*b& s 
n>f KtMK£* (19 2/1 g/LitJg) 7jc^^7jc (AOW) 

[0 3 6 8] 

ttiaE# 2004-3109835 
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^-v* : 59/ 



COP TP 



* o**ti(f»ttv»4£k, s ^ x !5^?fPf^T£? 

& o 

[0 3 6 9] 

^Bi rftg ffl V> fc D H £-BMfr*f :fr & & aUH ^ MJt 

[0 3 7 01 

(^M^ 7 8) 

**«7 3 fcra#oiwKtir»iiiiiiw»»»**«3S* (aow) tu 



2 6 7 7 3. 8 //M) f-V>7>-**«*. M*fe*<0Sfe*ft* 

«*DH©*»«ti2. 0 9 (mg/L) *«W7 8 * 

[0 3 7 1] 

*9M zzumm _ -*iL«tt«SWi 



5ft (fl6SIWc*»± 0 . 8 U ? h ^) 3 fcfrfc ») 
RMftlfc&icK: 1 0 g/L&« J 2 6 7 7 3 8 jM) ?1*^*7* 

#£1114 0 ld/^i- 0 
[0 3 7 2] 

ttALT+a*#L«*S*fc*i:. Og/LiS ^^^i 1? 

2 6 0 (mg/L) T?*ofc. *«*«8 0C«***Je*^ »fif^4^ 
-ffcfcfetw, ^***KDH<B*8M&:fcBI4 0 H/jp-To 
[0 3 7 3] 

#L«***fc*^ PWMtt*K10gA« (M^iS;2 6 7 7 3. 8 £ 

ffiSE# 2004-3109835 
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^c-3> I 60/ 



mg/L) Tfcofco ^H»J8 1 fc#*«tft5fefc^ 4M»tSHI**4 Kjjtffc % 

[0 3 7 4] 

8 2) 

d&tHi£&. 1 9 2^ g/L fcfc**rt!»til!*.*:P d r;n>f KXfligteJfefcS 

jfcfcPIWSo i7UP*LfcPd3n>fKA5Sttftili**, 8 0 k IWtfi?) 

W**#KTattKfcMHIb£ (M^TKfiti 0 . 8 U y h 3^Mt:fcfc») lifel L 
fctt«m*lni«lll«»*kS7K**lft3fe*. (AOW) fcU |Wim^^7K2 0 OmLfc, ±Jfc 
Otf^f^L3t4 OMP tiillmL^, vU >v ? «:fflv>Tm^^7lcl|XM^- 
aALT+^#L^i^•?^i-^*i:> HWtfcJ&fcfci Og/Lga (fl***** ; 2 6 

7 7 3. 8/<M) <7>^V> 7* mkfcfc<DM.&mtZB$lT~mmL%:-t) t h 

AS(il2. 0mL-C&i9> ±155* 7 H4Ht*-ftA LT:M>fc*H5P****D HOggM* 
14 3. 2 1 (mg/L) TJfeofco 8 2 K:#**lfc5e*^ #»t£fit£^4 K 

3?tfcfcfeK, »^**»JKDHOHS»ffi*BI4 OH^i-o 
[^4] 



^4 





pH 


ORP[mV] 


EC[mS/m] 




DH£$lfii[mg/U 




9.8 


-171 


17 


21.6 


0.03 




7.2 


-623 


99 


21.2 


1.66 


XtK#|78 


7.1 


-650 


98 


22.3 


2.09 


£%0J79 


7.1 


-650 


98 


22.3 


2.28 


5fci60!l8O 


7.8 


-645 


15 


22.3 


2.60 


3S850IJ81 


8.9 


-707 


15 


18.0 


2.84 


3SIS0J82 


7.4 


-605 


14 


18.0 


3.21 



ffilfrfbftflldc (aow) im&c • z-vi? vxa>&&£&2 t *MM]k3kS* 

$L!k<D— @-e£>&Caenorhabdi.tis elegans (C.elegans> ^T> l"C. ^VifV*] ) 
[0 3 7 5] 

X&Z ( r^^^^^A**<kJ 5#iSll*:»K*t (2001) OP102-P103 #88) o 
[0 3 7 6] 

ffifiE# 2004-3109835 
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^->> : 61/ 



fflTfct LTgilBfrfMRil* (AOW) C. -x^tfy;*. £>^Mc#x.£l2# 

Mi^O^WCWLTff^^^) (A- 2) ift^HK?)?-*,, (4)^^i3V>T* 

i2~3m$*<V*\zffiW:LXi$<m / ?t, (8)^K£ ^X&<D*k?tnfcft, xim?n% 

do 

[0 3 7 7] 

$^nha-jKo||g^T|e (a) CtliL, |B3f£®^|IM$lt 

TIB (B) KTIfclEU IWUft^O*^ • #£|£Tlfi (C) KTra-f&o #lftgUi 

: mX^SlJ-iffl-Hmyo > rr-;Uvij-X, W&g-ftftmttWif (1994) ?>P288- P 292 K 
IE®?) f^k^Tfr] P290-P292^|BttcO T2. V^V^^MSTCfett* 

<Di %&mufr**¥>k\,zm'm-fz>z t t-r&o 

10 3 7 8] 

(A-l) ^ji -r & isais 

[0 3 7 9] 

(1) 7;i'tn7 f t*v^U ^>(5-fluoro-2' -deoxyuridine:FudR) • • -^I^IiX^(Wa 
ko Pure Chemical )M 

(2) S^'->7 7(S buffer) 

m'fbf- h y * A : N a C l (0. 1M) 

'J U •? A : Potassium phosphate (pH6.0) 

C. iU^^^ttJBjtraff^^^fc^iflrfttiiraL^v^X^i^SS-e^So fit-, 
mWk^MliZQt^ X , i£^FudR£. C. J. P If > 7, \Z £ if & ^ifrft O ffi M £ 1ft -1) S fi*J *C 

o 

[0 3 8 0] 

(A- 2) tUK^JH 

v-Y- 5 0 0~1 0 0 0E(f>v^fiUti^o Z<D%kftl%l,Zi3ft2>$L<DBW±%] 

4 B-e*a 0 

[0 3 8 1 ] 

(1. 5mmg) K#-f 0 Rlf-a ©«SIK#1BL*C*< 
fa-7^ill:!titLtv>< 0 fc&jfct$:j&*&, — 

7fiOS^-;77 (J:?») /U7-^^y M-TiiW-t&3|LTl&<o «9 

[0 3 8 2] 

(3) ±E(2)T-f-3.-7'rtH|H6e)*LfeA«:a* ( 1 0 0 - 2 0 0 51 l? B I, £fr 
4r2*Wfa-7* (1. 5mmi,fil~2cciS) K^tfi^fiM <? frifXXti& o 
fLt, 2^0f-o.-7'0-?-tL-rttH, — ^JCrr > h □ & ###| 2 8 

[0 3 8 3] 

tHIE# 2004-3109835 
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- V : 62/ 



(4) iffiOW*- WW^*-^**«i ** L-T 2 ~ 3 !$IHI 
&fiLTi3<o 

[0 3 8 4] , . 

(5) ±|B«5*tt W^-*-"/^^^^*^- «^m5«2o09 cmv-V 

[0 3 8 5] ^ 

(6) OT* I »<ttv»fe*^*A>J 3cmvt-V (2 0ft) *ffltt*o #3 cmv-v 

(0 3 8 6] 

±B(6)"Cffl3ftU-ri5V^Chfco<0 3 cmv^H:#l 0E 
■fo 0 H:^to to 1 0 0EE* 1 o©WR»fc Ltttfflt4o Wl 

* * U ^t?«^ C«l 0 . $fc»* ibHl5mmO^^ «5 ft »f £ ftV ~ * 

[0 3 8 7] 

[0 3 8 8] 

(b) mnwt^mwomm 

$]\ 2 8) 

fcJJMJLfc (A-2) CB*©W*¥JHKtt3**C. xvr/^C*#f-^ 

£##fl!2 8 h-t^o 
[0 3 8 9] 

( ^^ jSfe^Il 8 3) 

ttSp d Pdnn>f 1 9 2^ g/L k &&4/£tf;&nx-*:7k.£. 1 

5 u y y from*-? 5 AjgwaEomw^fl 1 ^^**^**^ mmfcA& o . 8 u * 

Tfc (AOW) LT«UBLfck*©* (A-2) WB«©IU»*Ktt*** 

C. xi/^f yy^cym^T'-^ &^li&®!8 3 fct^o 

[0 3 9 0] 

(C) 1&l££n:^ 3££)H;:£§l^<£>#f^ 

*tt**«v»fc#) fc*ttJfcLTV>*H4 1, 4 2*i. Pt3nO«i**ti*(A 
OW) rt* C iV5ir>^©3(N^K#it*lNI**"*"o 4*^ ^lt:#^ii2ffKC 
fctta^feWo^O^fcStfcSg^ ^■f-a-f* 5/>©t*fe(Studenfs t-test)KTfr 
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[i£5] 



Students t-test : ^«^^Lfc2«*lC<*:Sm^S(ft^0. 1%) 



mm®. 



P(T<=t) 
t ffi 

pcr<=t) m 
t aims mm 



20.05 
16.66 
99 
15.84 
0 
192 
4.02961 
4.02E-05 
3.13325 
8.05E-05 
3.34199 



17.75 
14.98 
95 




t=4.03>t *#«Hfi(3A4)T?fc*^6, F S- ^^^^S* W -S££ L 
(t(192)=4.03. SD=0.57, p <0.00/) o 



5r^fi^t felft^O. l%fci3V»Tt-4.03>t *JMfcW« (3.34) 

*fflv>^» (»2Mfcti9 9) 0^3^ (2 0. 0 5 0) i***fflv*fci* 
9 5)<7)¥W(n. 7 5 0) J:H2. 3 0/itt«< , i©«tt**-e*o*: ( t 
(192M.03, SD=0.57, p <0.001) o Itf, T t (192)=4. 03j iit«, '192 

[0 3 9 1] 

MS*fcLT game • ^ujryxvmftibmiFfzbot^kbti&o ffi&nmwt. a 
i^iv^i^ia &*w3ft.-cv»* (^#1:^ raim^* it J 

, »X^Vol.21 No.7 2002 > Agarwal, S. h> Proc. Natl. Acad. Sci. U. S. A., 91 
, 12332-12335, 1994, Larsen, P. L. Proc. Natl. Acad. Sci. U. S. A.. 90, 8905-8 
909, 1993, Sohal.R. S. <b, J. Biol. Chem. , 270, 15671-15674, l^gjOXIMMW 

[0 3 9 2] 

(• oh) t±, ^v«b7j*^L-c^^, &#Ki3v>T, mttv 

tr*-£ ^jB^rv»5, o^<9, tKD^i/7y*iV (-OH) <OZlJ& 

[0 3 9 3] 

ffifEijf 2004-3109835 



&6B 2003-364722 



VMM** (AOW) **r»**r'** ( ;£?J2 IS&*5£ 

[0 3 9 4] 

(A) tio^M^m^ 

(A-l) ttfl- ta ^, 

[0 3 9 5 1 

(4>*M :K»3 kPWOH*««tt««P K*, »2 0 0mA«^ 

(A- 2) «JBL 

^Vwffi-ftoic** • • • 3fnjfel**XII(Wako Pure Chemical) 14 
(2)5 5-^W^^l?^^K (5.5-Di m ethyl-l-pyrroline-N-oxide:DMP0) • 

• • V * 7 -f "f-* 9 (Nacalai Tesque)l£ 
(A- 3) ttfflLfc**« 

[0 3 9 7] 

(l)ESRit IESP350E- • • BRUKERttK 

(2 i # 5**i«*«t* * V 9 - : HP5351 • • • HEWLETT PACKARD^ 
ii. if* A*- 9- (gaussmeter) I ER035M • • ■ BRUKERtt§& 

(A — 4 ) mjwjh 

75^3 (lOmL, 50mL) t-ffiffl L£ 0 
[0 3 9 8] 

l00mM?#T& £ b/io 

»!.°ifli 9 ©»**0.5ml*0, £*Lt*l*-C*«UT«t50niLkU 
[0 4 0 0] 

mfH#2 004-3109835 
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[0 4 0 2] 




3440-3540 G 
100kHz, 1G 
9. 80 G Hz, 16mff 
41.943 s* 1 times 
81.92ms 
1024 points 



V 4 t7 D $T 

(b) mmsm, Mmz^o^ 

£6 fc^-fo SR^nw ^#£DMP0-0HO^53l££ 



DMPO-OH(Z)ffi 



1:N 2 
2:Hj 
3:H 2 +PdH-PVP 
4:N 2 +Pd+PVP 
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SH-e&£ 0 f^t, tlLm«tl7K (AOW) KjtTnMfcf* 5 >C*-£G$i£t;&%MV 

£^£^ A0WOM < k *^ LT ^ (aow) im%m\f^^>c<D 

i 0 4 0 5 J 

(A) l^yofn-^ttl 
(A-l) 

*tt« L TtftHIS li iik T o fc £ 1) x ab £ 0 
[0 4 0 6] 

• • • **#t3(HIII(Wako Pure Chemical) » 

(2) L (+) - 7 * n * fcf • • • *I jfcKXXS (Wako Pure Chemical) 

(3) pH*«ifc: Tris-HCl (7. 4), Tris-HCl (9. 0), Glycine-HCl(2.2)<?5 3®« 

(a- 2) mm Ltzfrffimmm 

[0 4 0 7] 

(1) ** • l?r«^6jfcftfKUV/Visible Spectrophotometer) : Ultrospec 3300 pro • • • A 
mersham Pharmacia Biotech ?±$!i 

(2) ttmmm I 'UtMl* )V * )V y - . . . Amersham Pharmacia Biotech ftM 

(a- 3) »mwm 

Uyj*^^«* L3fc ***10(kLC, 7*3/Hf >M(AsA)*50mg«L, 7*3/Hf> 

[0 4 0 8] ° 

(2) p Hftff I Tr is-HCl (7. 4) 7&*100mMA <9 O^^* , Tris-HCl (9. 0) ^100mM A «9 
OIKS*. , Glycine-HCl (2. 2) rinOmMA «9 <Dm%*Z* ti?tiWWk Ltz & <D n H V 
*»7*****U **l**l**S*(7:4), *«*(9.0), *tf * (2. 2) £ 

U ^*L-PtL^7fcSPdC(7.4), *3fcfc(9.0), 7lc^7fc(2.2)i:Df^ 0 
[0 4 0 9] 

(3) ±fB(2) ©#pH *Lfc;fc3f*K*£JR an^ Kj»JSt*^$*« £ t TttHl-fk 
««*«:P«1-*fcl± % # P HfcW«3*Lfc***fc, **JRan.f Kg* ( P t • P d 
^Pt/Au^i • P d/Au^41g©nwfjiMio > vvf*ifcBBrt»*£JK 

[0 4 10] 

(A- 4) f£|£#J0i 

(D«If05I-b;V Ofeftfi: lcm, 3cc) ALDRICH (r^K'J-yf) M 

[0 4 11] 

f** " ^ ^ ±IB (A ~ 3) -( 3 )^^«W*2m 

[0 4 12] 

2>* ,; -UB (A-3) -(l)-CW«LfcT^a>Hf>»*» 

te(±135^MT-^)<?) 0 
[0 4 13] 

50nmO30^MOft^b, o$ l>, ffit*K(A250) K £ *t £ 0#* 1800# £ ^©jgfcgg 
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[0414] 

i: H & * o 

C (As A) W*tti:«IU->7ht^o 
JUfr»fcH\ attt«*Ttt2 4 0 nmttitt-CifciJ, +tt* tt 2 7 0 nmft 

#1&ffcffi7&*nTfg& 2 5 0 nm&iSA^vfo 

±B©i<«RLfc««2 5 0 nmfc*tt&*5yB**5>C«>Wff* (%) IA25 
0(T)-A250(min.)}/|A250(0)-A250(min.)lOlf^«fc »)**^o fc*!U (T-0,30,60.9 

0, 120. 150, 180) t?* *K A250(min.) =0.311 i Lfco MtgS^ * J ^ 

OffltJR*»*t< 4o^Cli, BMfcfflt? * 5 ^C^^AMX* 4 ?**^ £*L7&- A250(min.) 
= 0.311 X'&ho £<D A250(min.)f±. h^tU^tt 

?- «5Bffl^5VC (As A) 

U :oW«l^«)^6!l^ l R^ /< ^ h;u£3l£&-1-*«W&^g^2 

4 i ° W - juio*iM?t 2*fc**o*:^^5ycii, atta * * * > c ( 

DHA) KSSftU ^i:»MI^«boTi5'(o iO^xm-^S* 

i^tt 2 i5cffltr^5>c (As A) K#*Wfc8UR*'<* h*#fc<fc*fcvO£i: 

v^Ui:tli4v>o m<fcS»7X=r;vtr>m (DHA) OftJfc*'** >>Wi. itTcffifc*^ 
yc (as A) OW*'** h;v**<b, xVy**-^M^tIL5lv^4wi:fx 

Jr 4 i4Lli*^5 >C (As A) fcSMfcSttf^^C (DHA) t***#1"*#^ 

•xaWr/c (asa) ©*^«*»*««>e^««»^^ 53/C (DHA . ) 
Si^^§v>or% aseae^yc (asa) ©a**** h^tfjfflafc*** 

C (DHA) ©M*^* HWcEi*L££i:i*fc^ 0 Ui*oT, SItcM * * * > £ ( 
As A) <r>9JBLX<**\>»*b. mM***W (DHA) ©***"C* 

mfE# 2004-3109835 
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[0 4 2 3] 

(B) ^ife^Ji:##|f3^P7F 
29) 

«*«£**: Lt\ ±B (A-3) -C2)t?pHP«Ufc*W(7.«*««^"22 
±|B (A-4) KB*©lttfc#Wl=tt^«5Ba^3'5>CO«»«ft < r-^*#««2 

9 birbo 

[0 4 2 4] 

(#3jHH| 3 0) 

«*3fcKfcLT. ±|fi (A-3) -(2)-epHP^L^W7K(9.0)^fflLJt#O 

±ta (a-4) fcK«©i«*#*fctt5»5effltf* 5>coa»**3fef-* *&mmz 

0 fc-tio 

[0 4 2 5] 

( S»S*kLT. ±15 (A-3) -(2)TpHP«Lfc**7K(2.2)*ffffll : fcfc*2. 

±f£ (a-4) ^ie««^Jii^^M^se^5yc^^WJ^-^^##^3 

1 ttSo 

[0 4 2 6] 

IKS** It. ±B (A- 3) -(2)^pHP©U^^^4)J^Ljfc#0 

2 i:i-^o 

[0 4 2 7] 

±SB (A-3) -(2)^PHP«Lfc*^^«*««Lfck»2. 
±B (A-4) t5Bfl^^ 5 > C 0«ff**fif - ^ 3 

3 tt^o 

[0 4 2 8] 

( K5*£li\ ±B (A-3) -C2)t?pHP«Lfe*^2)*«fflLfcfc»23 
JtB (A-4) mB«^m^M^^^m7nMtf^5>CO^#»7E7'-^ : S:##^3 

4 fct^o 

[0 4 2 9] 

(^ife^!l8 4) ^ . _ _ v -L^mrtF 

^*i:LT, ***<7.4)K, «fc«3-5CE«OP t»«*, h *£ 

«*|&2 0 0 a g/L&4**«»ttticfca«^IS««**»ffll-*:^*^ (A-4) 

[0 4 3 0] 

( 5SS*tLT. ***(9.0)fc, «M84 kH*«>P "l K *?f*!. 
[0 4 3 1 ] 

[0 4 3 2] 

mSE# 2004-3109835 
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(#!}&#] 8 7) , ....^ 

tf<&2 0 0/* g/Lk44*WJjniLfc«;Bft'fb«fie*«:*ffl^fc*^ -WE (A-4) 

[0 4 3 3] 

&2 o o// g/LtKz&mm^fc&mftmf&fcit&ftLKtZto^ ±ga (a-4) k 

[0 4 3 4] 

(^Sfe^J 8 9) 

#ctfc5fek £: L T . tK*7K(2.2)^> gfflffil 8 7i»Pd«4:, 3 0>f K*Ktf* 
»2 0 0 ^ g/Li:***«»tlrax.fcfitift'fb«ll7K«:*fflb>i:t#^ ±f£ (A-4) £ 

[0 4 3 5] 

(^tfi'ERl 9 0) 

t^*i:U, 7kl?t7k(7.4)K. Ba+*^**te*4H±*«>P t/Au^3D>f K ( 
P t £3Tfc1-£-3j> Au*->x^U PtnT«:Au^x«^tSt« 
tto^an>f Kf*4, P t/AuO^^Jtll, 3.71/6.29T* «K lffl^Pt 
/Au^5^^-C*»t4P t/AuIfftJtli, 55/92-C-*^o oi »K P t /A 
u£^7**-l*> Pt37 (55K^) ^Auv'xiV (92®^) m«SttV^ 

7 y^tVA- • i 4 70IE2 0I#i^5^^-t?*4. ) ****** f* D 
V K«K* , »2 0 0 /, g/Lfc44*«»tHniLfc«aMk«***»M^fc*^ -^B ( 

[0 4 3 6] 

(^life'^l 9i) 

L-C\ *3R*(9.0)fc, £1*0119 0 kP?»OP t/Au^an>f K**» 
**, nn>f K*ft*fg2 0 O/i g/Lk***«»«IO*.fctt«Mfc««**»ffl^fcfc* 
±E (A-4) |cB«O««#0Ktt^»xffl^^5^C^Wff**^-^**lB 

1 ttl)o 
[0 4 3 7] 

(^t^-gfl) 92) 

*U*5£*fcLt\ ***(2.2)i::. ^9 0 tH»OP t/Au^3n-{ 

nn>f KiK#»2 0 0 /i g/Lfc***Win;ifc«;amafle**#fflLfcfc§ 
<0, JLIB (A-4) JiK«OttK¥«^«£^*5caitr^5>CO»#*»S7'--^*^* 

00 9 2 £-T£o 
[0 4 3 8] 

(nnm 93) ^ . . , 

Pd^37ifJ-^ Au*->x;vtU P d 3 7 * A u y x ;v ^ C t It ^ M 
Ho^an^f mi, P d/Au*;Wfcte> 3.72/6.28 0 > HS^Pd/A 
u*&*?**-fci3tt*P d/AuUfflBcttti, 55/92t?*4o Pd/Au^" 

* 1 4 7^>IE2 0l#I^^7^?-t^§o ) K 

mm**® 2 oo// g/Lfc&as^tsnx.^K^afe***^^^^^^ ±i£ (A_ 

[0 4 3 9] 

(§m&#o 94) 

ffigE# 2004-3109835 
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ft£, Kif#fi2 0 0 // g/L t^^S/i^iPx./cetm'fb^Tlc^^t^t § 

-hlfi (A-4) KEttOt^^J0ICfled»7cSlkr^5 >COSI^iW5fe'7'-^*|IJfc 

[0 4 4 0] 

(mtkw 9 5 ) 

tfc&JfeTfci: LT, 7K^7tc(2.2)^, ^lW9 3fc|gf©Pd/Au^3n>f K*£*r» 

£>, ±fiB (A-4) KSB1ft©tUft#JISfcfl£da5GSl£* 5 > C <Dffl?&m&T- 9 % $m 
#0 9 5 tf^o 
[0 4 4 1 ] 
( C ) fttfttir:& 

###12 9, 3 2 i:, ^M8 4, 8 7, 9 0, 9 3 t £*j\tb LTV><5 ^ 4 3 l±. mm 
ft (pH7. 4) ^J:l)ftit«:»t ,i tti:Lfc#att«fcj&jcta3cMif^5>C*^*$*fc 

S5cil tf 9 % y c 3M?sp (%) <r>m$$mYM&*7fi1ro |W|®tc*^v>T, ft&£ 

mMM8 4 (Ptan>f K^tK^tK) jWK:«*l-C;& #cv>-C\ *Jfcfll 9 0 (P 
t/Au^nn>f K^tKRtK) , #d&#J 9 3 (Pd/Au^an>f K^****) 
, Xlfc0I8 7 (Pdan^ K-fr****) , ###13 2 (tKHtJc) <Z»EJl?-e, A»fc«# 

[0 4 4 2] 

###)3 0. 3 3 t, Hi&#18 5. 88, 91, 942: £#j\tb Ltv^ m 4 4 fi, ^® 
ft (pH9. 0) bLtz£fflmfe&KM%mV9$>C*tt 2 & 

itil^ *5cfflif^5 ^C»#sp (%) O^B#^t#i££7Fl-o RIBIH3fe-^v>T, fttt 

■* & t , ^ifc#! 8 5 (P t a n >f K*****) , Hi&fl! 8 8 ( P d n n ^ K^tK**. 
) **Wt:«^T*»), ^-C% ###)3 3 (tK^tK) , 2fetfcfI9 4 (Pd/Au^an 
■i K-^*7K»7fc) , *ife#(9 1 (P t/Au^nn^ K*t*f*) OJH#-e, 

[0 4 4 3] 

###13 1, 3 4 fc, #dfe#18 6, 8 9, 9 2 , 9 5 £*Nfc Uv>5 HI 4 5 14, ij&jg 
ft (pH2. 2) Ki«Jfttt*»ttfcLfe#att1ftS&*CK:«7Ca^^5 >C*^*$*fc 

t^o, «7cffl tf * 5 > c (%) (omnmtmt^-to mm^m^x, 

t, 3£$fcffl8 6 (P t nn^f K-g-^TfcSH*) , HJfe#| 8 9 (Pd^n^ K^tK^tK) , 
Sit«9 5 (Pd/Au^n^f K^^TtK^tK) J&*4*£ff*LT:& «K >fcv>T% ###13 
4 (**tK) > ^i&#19 2 (P t/Au^o^ K^tJcHtIO *>JRj£T % ASffci^fip 

[0 4 4 4] 

(D) 

tt«J*»c*v>T, ###|19~3 1 fcJfctfcLfcfcfc, -e-O^W-C»±AfiF*« 

#tt?r^L7to -e-OSfi^Otojc, -g-^-ftfe^M-efi, ###Jl 9-3 1 (HHtK) tJfc 
"*T»#B&f atKtfMSv* i t »7g3S tf * 5 ^ C ogHt£|JM Cto T^spJ tcfl&v> fcit 
ii<Dt%z_bi'LZ>o tit, OiZ 7 il7cM tf 9 5 > C O^te * ffi a£> -5. <S> 

J'flPfcttdMg; < , t?#tiBLK < ^tzibt^Lhftho Mi', KM< t, 

»ft $*fcjB5cSIfcr* 5 >Ctf)i£#1££^*!>& Kfi, »ft©ftteJ4HM£«£flv» 
[0 4 4 5] 

mtE# 2004-3 109835 
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friz, #ibtt^^Hov^r^6<ilw#^L-C^<5)o *5 »t * StgS *f 

fit*) fcit^LTJEH^H-gtLTV^o £*li±<fi>rfifcT?£>£ d**? *>&<*^ *ififll8 4 ( 
P t 3D>f K^tK^tK) ###0 3 2 ©W#<D#»&tt, ^Utlil 

4©t?*D, d ? Lfc gift ft fcil-MiK^ M^WClSi: & 

10 4 4 6] 

MjuW. fc? * 5 > C (As A) 2 53^^% 1 fl^fc 1 flt^BMbStt* ^ 
ft Kn7xn;nf>i (MDA • ) tv>-? 7^*^2^i 1 i, iifftlbTk^ l Sh?- £ £ 3i 

js-ra 0 jtTcse ^ <>c (As a) i a^a*, m^i^^im^-m-fb^tL* t 

, ^yfHKn7X3;Hf>t (MDA • ) l^t, ^-^-t+t'f K7-t>7y 

*;v(-0 2 -) l«^-*^*-t**^4**o 
10 4 4 7] 

2AsA + 02 => 2 MDA • + H2O2 

(A s A + 0 2 MDA- +-02") _ 

^yftKnT^njvtfyi (MDA-) 2 ^JSKtRj&fc J: »K Mtu 

Jgfcfa^J'C (As A) Ji, ftKn7Xnji/tf>SI (DHA) ft K 

ny*=r;i/tf>m (DHA) t ti, «xStf*3>C (A s A) <fc 2 W^BftffcBn? * * o 

[0 4 4 8] 

MDA- + MDA- => AsA + DHA 

? 4«i*8"C, «5E2H tr * 5 > C (AsA) ttlfc* tLTv^i, S^fi*J 

tw-J-^-C^aTcStf^ 5 >C (AsA) lift KnTXa/ue^Bft (DHA) ^fcot 
v> < £ & * „ iH fcjlg**, fttt^nRttffl fc« v» r v> 3 15 ifftiftij $ i t it . ft 

[0 4 4 9] 

^WfctfJ'HRISifefc L-C. ft Kn 7* n/UfVBfc (DHA) tmMM8 4 (P 
tan>f K^t***) fcORJBtt, SfctfK, fKKn7^3^^>R (DHA) t## 
#03 2 (tK^tK) fcoRJESteKov^TW^-r itLt><7)M#F^-r?(i^r<MO^: 
JE6t>jfe£€>a:J&>ofco £*U±, fth'07^n;nf>i (DHA) £ L ^ * 0 {± - 

*&JRAMfco^3fr&K*;fr:be>1% 4 fi^it^cM tf* 5 > C (A 

sA) Klil3*fcv»£ tZMttir&o 
[0 4 5 0] 

® 4 3 Km? £ $ iz, mjtM*9 $>C (AsA) fcHft*fl^fcOjRJ©tttt*' 
&t>lfcv\> SSI^^?>C (AsA) t^-^-t^ft'f K7-*>7^*^ ( 

• O2 • ) t<7)Kfo&1i, fr%*)^Ztj)mhtir^2>o £0>*&£-fct±, 

K7-t>7^*;v (-02" ) I* 1 M^i&TtZ fix, »BMbtoRfcSMbi"*o 

[0 4 5 1 ] 

L^oT, ^TcMtf^^vC (AsA) fcKf^Ft<ORj£fcLt, ±|B^>j§Bft^b* 
[0 4 5 2] 

v^, nnm8 4 (Ptan^f K^*7Kfl7K) ^TkK, ®iWgHfi!li:IAfC< 

So iCfl^, JBxSl^^^^C (AsA) 2:0^*> Hi 1 1 1? 

BMtStU *y f* H Knr^3;Hf>Sft (MDA • ) ?yA^2^t, jtBKb^X 1 ^ 

[0 4 5 3] 

*l|fi8 4 (ptan^fK^t*3R*) ^yfkKQ7^3^^B6 ( 

tbiE# 2004-3109835 



2003-364722 



**— 9 J: 72/ 



(DHA) O^Jfi^Wfl&Ka^rv^tOfc^feiL*. 
[0 4 5 4] 

MDA- + (Ha+Pt) => AsA + (H-+Pt) 

K ?f?f ;l/e>i? (DHA) ««*ae»*^*ni=Jis«LT, asa**^ 

[0 4 5 5] 

J^JfZ^ll ( f m i } ^fKKD7^^>l (MDA-) Ol^ 

>m (dha) »«*M(j caW£fcttTSftVJ ^5i^ o Dr " ,, ' ,i 

10 4 5 6 J 

r a V f* ce ^ ( pt > ^M^rv^asfi. 

I 0 4 5 7 J 

[0 4 5 8] * (MDA ' } »*fl****£*¥fo 

2AsA + 0 2 => 2 MDA • + H2O2 
[0 4 5 9] 

0 2 + (Ha+Pt) => H 2 0 2 + Pt 
H2 0 2 + (H 2 +Pt) => 2 (Hz 0) + Pt 

[0 4 6 0] 

,,ii5^?22l° ? t/Au^kan-f K***»*) , HUH 9 3 (P d/A 
*5£*£f»****^*^ ^^Ko7^;^>i (MDA-) fcWLTtt 

' 3n>r ******* 

[0 4 6 1] 

ItTkmZyk^ix-MTn-rzzt&T^, ft Knr* a;Vhf^^ (DHA) Xi4^y^k 

[0 4 6 2] 

a ITaT^SS!?? ********* (JWMMMfc*) (4, ajeffl^^^c ( 

[0 4 6 3] 

«Hftt«*^*v^T N HMM9 4 (Pd/Au^an^K^t***) > mm 

ttiIE#2 004-3109835 
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59 1 (P t/Au^ao>f K*****) ##0113 3 £ifcl*LT, jL 

mmz, mmn9 4, nmm9 1 i:^?jitw5Pd/Au^n^ k, xupt/ 

Au^an-f «5Bffltf*$>C (A a A) fc»*^HFk©RjStt***Tv^* 
> 4 fell, »<fc^BTttft<, 385611 tf* 3 >C (As A) OjD*»»*tt«||LT^*4 

[0 4 6 4] 

JLT, *tt«*IC*v>T. «*ffl9 2 (Pt/An^ftao-f K***X*) ^ 

flrafc^*9 5*»?i*Lti, *3SffctiteB8#^, Hififlfl9 2{z#*$tLTV^P t/Au^ 
3N ^ &7cM¥*<yc (AsA) tTO?^sctt^i|6tv>&^ 4^tt 

. BMb#*Ttt&< % «5cffle^5>C (AsA) ©to*^*tt*LTV>*%©fc#*. 
[0 4 6 5] 

gkMlEMIt£ (aow) htc^ttaiBgoji»^»»»i<wi-&^? 

iiS6<bli® (lipid peroxide) fcii, flHt»St«=S:#tr 7 'J - 9 9 J*fr1fi^ £#l*|0>Ft& 
[0 4 6 6] 

^ i7 > tftStft«t&* (AOW) OtWBfcffijeLfcfci. ttlfe'fHfttt* (AOW) tt5 

y h iz&if2>Mmkmm<D&.}&&nm-r2> t^-o/zmmmm^mi-^^f iz^x 1 

[0 4 6 7] 

(A) K»^n>3-^«5jl5 
(A - 1 ) l^iife • 

B**UT (*) J:0 6«i»-CJ»ALfcltttSD*9y KSPFI specific pathogen free 
™ 1 <C% M55±5%OflW£ (JK9§i$|l] : 8B#~20P#, gffttffi I All Fresh ^) K 
[0 4 6 8] 

^TWSfcBJ&flifl. (CE-2, B*^ U7tt8) 

[0 4 6 9] 

(A- 2) IOIK«fflLfc±*#*.«#.tt|| 

(1) $$I&bt£ : 59303! • • • KUBOTAfrgl 

(2) *-=ey -if- : HG-92G • • • TAITEOM 

(3) Xfl. • T«ra^6*fttKUV/Vi8ible Spectrophotometer) : Ultrospec 3100 pro • • - A 
mersham Pharmacia Biotech ttti 

(4) 5^*/U|Bjte*J(AAPH : 2,2-Azobis-amidinopropane di hydrochloride) 

(5) 8-QHaGWS£*y h : B^a^mmm^m 

(a- 3) &m®m<omm 

(2) P t an>f KAbjK (^2 0 0 // g/L&£) #^cd#tK W.TO-2t:tfffl) 

(3) P d nn^f K#.& (& 2 0 0 ^ g/LiS) (M!SSl-3»:ttffl) 

ttiSE# 2004-3109835 
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(5mmnmmnm,M^M7K (p t anw mm 0&2 o o^ g /Lmm) $m<vmm 

(6)g*»»tiam«a7K (P dnn^f Kflk* (ft 2 0 0^ g/LM) ^<oii 
(A— 4 ) J: l/IOWl B 

[0 4 7 0] 

#^OlMMtoK (200mL#§Oji*35T9^ffilC200mLMA) iitSftt> 7* 4 *#-if 
iii^^l^Uo o4»), |&;jcfcfc5&oTv>fc*v»**&-C;fc*fc, SUNS PS 

#JAAPH (&T> AttHfc**"t*»** f **- > «i»«*r±a«3R«^SIW 
[0 4 7 1 J 

(3) 7 V iJ A/H»6S!lAAPHOP« ffiRafiBMfc<0»3& ^ 
[0 4 7 2] 

AAPH«#m«t 9*MI*W12ll*Wtf>*v»** (tW|BJ±«iA) . ft**— S?*JBv»Tfil* 
[0 4 7 3] 

AAPHS#jj^7^i >)12iniSt (iCWttftA) , x-r«T«tt 0 ffP 
[0 4 7 4] 

(6) H4 1 <O8-0HdG (8-hydroxy-2* -deoxyguanos ine) iMMMM 
±1B (A— 4) -(4)£T#]$lLfcmKov»"T\ 8-OHdG«JR*Sl3feb*:o 8-OHdG 

[0 4 7 5] 

(7) M-M x ¥(DMM'itMM (TBARS : Thiobarbituric Acid Reactive Substances : ^-3v</l/ 

±K (A- 4) -(5)KT*WUfclfK*»*lfe> Wt^^Vt'fXU 

ey-^m (TBA) ffifcJ: $JffI^<0ifiSMfefl&K (TBARS : *-:*vt/Hf ?->HfcR(S«l0 

[0 4 7 6] 

(8) ^cft^St 

ift^*<ft36"f ^=L-7 , y Y<D t*ft£ (Student's t-test) Sr^rV^ pli (p-value 

) **5%J^T (p<0.05) ©»^*ttfra fe ttfc*r*"?**fc t^o 
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[0 4 7 7] 

(b) &.®mtttm&<omm 
mmm-o) 

fc^JBL (A-4) KiBttoattfcfUfcfcd IWfc* 1 0 E«0 9 y h LT^t 

[0 4 7 8] 

mim&tLx, nmm-otmm<o^^nmLtzt^<D, (a-4) 

[0 4 7 9] 

(*tE3?£l-2) 

tnn^f KiftS^l 92^ g/ L i: & a Srtftt Lfc t * (A- 
[0 4 8 0] 

dan-f F*ft*M 9 2 M g/L t fcSirtf % ?>£$iUE Lfc t £ <A> (A- 

[0 4 8 1 ] 

(Ki&3^1-1) 

fOW/BTfct Lt, *tfiSPl-0t|W|filOp-7jCl V y h/l/fc, . 5 U y >>K&«E*T? 

v mfi?^a ( 2 asanas ura^o LtzMmmmmmw.MtBMfcznm Ltz t # 

[0 4 8 2] 

(1^Ui&l^l-2) 

^WfflTK^LT, #raj£i-otiW<£>i£7fci u y b/wi, ^i&flfl 3 ~ 5 kibiro p 

mWL*. P t an>f K»K#1 9 2 ,« g/L fcfc&*;W^#$*fc<>G>*> KSfc#l-l 

ra»o*»*f*^Tjiaa7fc«i!ts: imwrni* o . 8 y y h ci^hc^d* 

- 4) fclE*^i*i*#J[Ifc&?iftffc* 1 0m<O9 y h fc**LT?Tofc»*f*lfc#l-2i:-r 
[0 4 8 3] 

(1^;i&i^i-3) 

^w^TichLT, #Ri»i-okw«io»*i v f Hifefl! 6 ~ 8 KfB&O P d * 

P d 3n-f FiftflE**! 9 2 ^ g/L 2: & ag/itf-^ <^ 

t ra»o«#*^cr jt«Ea*«iiK (wm^mt o . 8 v y b k 1 fl-mcfcfc d * 

MS (2A7WiC«l) L/:WiiiDf f Lfc i: (A 

h 0 g«JR#l-2i:tt«#l-3fc^ffijlja»i. ^*Hi*4«3^ KOli-e*5 

[0 4 8 4] 

ffiSE# 2004-3 109835 
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(C) 



aaph^7 HHK***#M*^-c. *™^ k, 2*"7£i;s;i2 

•C^^fiM^f>^^o/Co |W|81W4»«>«M:> 3S*St-ov>T*>. |f|7^^^v^-CP 
& fg £> <b tt & o iz o 

[0 4 8 5] 



[0 4 8 6] 

^^O8-0HdGSK^ov>T. *W»l-0-3kWWIl-l 3 2i;*?^ T ^Si 6 ? 
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CD 
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+1 

CD 
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CO 
I 

St 



I 

CO 

1 



e 



SI 

& 

G 



V 



v 



« 



* 



m 



* 
* 



***«tfli#) > WWW (Pdnn^f K»*|t*#©m****IW8tf) ©3^1 
fc«***Lfco #l*»l-2 (Pt^n^f KftM***>»**JB » . »W»l-3 ( 

ttllilfe^^^ofco tt**Sl-2 3©2»Jfe«i:*v>t, W#tt««IM<0 

-fit & 7K L o 
[0 4 8 7] 

[0 4 8 8] 

Mtt*<pj&BMfllBg (tbars : ±±^y£ y^zJkMMMM S 
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fi:ov>T x itISl-0"3^1Sl-l 3<a7P£*tJfcLTv>&gl4 
nn^ K (P tXfiPd) mi&^W,M7tm?k (AOW) ^tfcffi^ 
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CO 
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to 



4 7&mzgi8K^tMm*(7)im.'tkm%&i'^"c> nmm-i m^mm , 

(Pt3D>f W&m&m 0>»*-&M&) > *N&#l-3 (P d*u4 KflMfc**© 
*Sc«tffl») fctf>Jtlfcfc:*5V>-c\ WB»1-1 (*«*;ic***fcffl#) , tt«*#l-2 (Ptan 
K»*^©**l**3MWfl#) > KI«»l-3 (Pdnn^f Kftli£*:t 

[0 4 8 9] 

(D) fia^k^^?^ 

S4t4ti^#rt KinsaiMt * mm 2 * fc * f*;n&^ * jh v> x itmm l fc 0 & £ 
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[0 4 9 0 ] 
[0 4 9 1 ] 

[0 4 9 2] _ ^ 

«u nw»**jiu stRffi^^jE (#i xj* m«b, . 

fcLTIi. Bt)»m»^L • > SUM* Kn^t^^K (LOOH) , LCHO^, *ti 

LO • ftif^UIR^^J&^^if ?>tt*o 
[0 4 9 3] 

[0 4 9 4] 

£\ 3ttx.tf, Eftfbifc* (ecu ) 7'j-7y*;vtu»lf^W 
tHHlo^it ( • ecu ) v v*;ve*^^^^ff^^^i^^" cv ^o 

*;Wi]IB«iSBi'fb*BISIU ( r«Mtift*i:EAraiBJ #±jE*«* 

#&mjR#StfrtL p. 135-137) o U;i { ot, £ <D X v * SIFIWfc *> 9 S>* 

[0 4 9 5] 

&JflLttHat«IE»# (I/R) amoifllSEiE»ft/wJifi:?iilE^J:*^lfll**— ^NfM 

»<?5ifeffifia«lJia«>®tt^ (5)fflU&F»3 Ca 2 + iISE<^iiK (6) ^Jfll^W hypoxia inducing 

tBIE# 2004-3109835 
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Ti5»K » * tfKupf fer «Bfi«r if©^r«B©«&tt«*S^* , »**l»*^*< 
[0 4 9 61 



3Br*-*o ?EttLDL*-7^n77-«»)M»«fl:t4tv^J:^:7fn-A 
MH : J'fc»je**VCV»*. ^7Aitt#lT^SA-j3;^^ - • tfnij Helicobacter 

py iorii«ic «t $ 1 ^-^m^m^mmm^mm^^ hmvtnmyfc*)* 

ftifOM4t#^MiJ5£Bi:ft<& fc#x.e>tfCv^o 
[0 4 9 7] 

g| < AGE (advanced glycat ion endproduct) * tz b-tWt&fc&&**&2z+ *>o 4 > * 
[0 4 9 8] w 

[0 4 9 9] , 

ft if K Wi:iSWf?)l4ffl?tLtwS 0 
[0 5 0 0] 

[0 5 0 1] 

Mf^Ltli, «fcfc^^X-^--^^vKT f ^^^^-^ (SOD) ftifi 
[0 5 0 2] 

JFFIM. AJfiLttlf*i!iE»*, »*flMK«: if KM* P&Jg||$«ft ifirS 
fltfMrfcM. IMUBHRM* tli^Mi x lfl*JllEE, ^SfrMftif) 
, MM. «MM*. WHMU 5g«ifi. 7'J-7 5?*^« 

StfU©Sffcj&H-r*B*fb* h v^ttM^Jft^^KiXV/XttM*^**:*^^ DJfWBi 
ftv^ES/r&^Ji: fCtfflT*%% ft&. *3SWt?v^B8f^fflfc^ 
sLtzta^ftm (side effect) (adverse reaction) ZQ^LtzUlt*^ 3 o 

SrtiC^i: LT, 4fcfiK SUB, ffii^ #jtft<DKm. 3k1fy. <9 V * ^MRSS m*. 

m ffl ft K 7 y - 7 y * ;v *»BMtffll « ft if * -e § fc L r „ £ 9 S> * Mb L r 
-ffe^oJEffc* ^iK#ftif^ *HWev^g|f^ffl»w»a-r*o 

[0 5 0 3] _^ 

iti:ft>9. ^$tL^«t^(±-^o^^M-r*eB*i;w^^> seiejftL^tcis 

ffifiE#2 004-3109835 
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[0 5 0 4] 

-g-C-e, ffiSMfcttffi*. (AOW) <*>tWB*£l5£Lfcfc#. SfcBMbttH*. (AOW) It? 
> 1 H 8 E 1 1 ^ 7 Wtll^^ff o fc 0 KK^n ha-^OftESiTPi" 

|£$^-CV>& 0 &#»ffc<BJ^J&fcmi$H!^TOife£# «r^i"^ ^r#<^M 

*^-*-«>mu mtt&m2 o *«««iifli*:2 4 era 

[0 5 0 5] 

(A) Kfc:/n b 3-/K&JBER 
(A-l) ^tt^-f^Wm^ 

g^:^^-;l/^ yyt- (flc) J: ») 851W-CJ»Xlxfc«H4Lewis^9 y KSPF : specific 
pathogen free) £7B W^HtfOW LT^Kftlfc, 9 y h tt^fltSOWJWW^ J: O'^UWW 
HB*aLTM24±3tU 3|&tt&jK55±15%<0SPF/<yTllW£ (P.S^^W8Nf~18^, 

^^m^ista/st) Kt\ i tr-v-hfz o 4 Etituto 

[0 5 0 6] 

«3fl-fco& % ^^x<rm\LWMft¥t (MF\ t'Jx^;vpIirai) 

[0 5 0 7] 

( A - 2 ) tURKittA L^:±ft»A 

(1) JEg.#»#J5et£S : TK-105M- • -SWr««» 

(2) lt«W:M. tuberculosis H37Ra • • • tttHMMM. n y Mlo. 2116641 

(3) «ft^5 7r/- • -jfnjfejl***, n y hNo.EWQ1149 
(A- 3) ^tJK^^Eg 

(l)^-TK WI»2-lCT«ffl) 

(3)ttiEik*iiniiii«»tea* (Pdan>f k»« »3oo// g/L»ae) ^<^m^ 

TR^Tic, tWfc#2-3fcT«J1!) 

(5) tt«ltlr«Sin«5l«»ft!ll* (P t an-f KM (113 0 0/; g/LiftJK) ^<^«» 

i*UI&f^2-4 H T^ffl ) 

(6) tt&TO*ftllI3*«#*yffi* (P t/Au^3n>f KttiSt (^J3 0 0// g/Liftg) 

(7) »S«r*lnrtlll«lSM6«*. (P d/Au^D'f K«« (#5 3 0 0 // g/LiftK) 

(A- 4) SUS&tf^SS 

tttttf :M. tuberculosis H37Ra (fl#H*I**fc*£rth n y hNo. 2116641) ©M 
, hNo.EWQ1149) *i>Lf oioA"Cl^U 3 ■g/ml^SSifcfc'flPRLfco 

mSE# 2004-3109835 
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[0 5 0 81 

Day 0^<bDay 23f X*<D 2 4 B SOfewfi, #i£?>7y h K*t LTf!l 0 MX b Hti&* 
<D®M%0'& (200niL#S<^&5fc#7*3£K200mIJfrA) Hftlfttf 

[0 5 0 9] 

(3) — *MKIB0HR* 

[0 5 10] 

(4) MillS 

#lfH:t#»5 y hOfMfcilljfeLfco #MJ5eB fiday 0> 3> 8> 13. 16*3 «t 
)fc o 

[0511] 

(5) H»3fe*=»T<&«ilf 

[0 5 12] 

1 : Jfe*H& ^SWJf** 1 #?>^f&*. ffifli^/rci-dnild) 
7p-t" (moderate) 

3: 1 ^<D^t tzliM.&fctfg:^ MM (moderately-severe) 
4 : l*<D^£t:te&<D<£faM%mMi>*&*LmzML,, L^fcBM&^aiE*!* Ms 
evere) 

(6) JS.^«iiJS 

(WJ— &" Lfco 
[0 5 13] 

(7) $Eft*M 

o (n=8) **fV7 h (Stat View, Abacus_Inc. , 

USA) fcJBv^-rtttl-ftyffifcfrofco MiRtfR^f*-*tt#f*#*r (AN0VA) fcfrv^ 
4Htt?*4£fc*«KLfc&* Fisher' s PLSD&T& £ ££Jfc|fc|*£&frv»#HOJttfc* 
^fo/co tiz, ^«^=iT7*-^liMann-Whitney^U^S ; Srfflv>T^r^^Jtt^* J ff o/s 
0 v*i*tLO»^*fe^5%5|&SI (p<0.05) *jKf|-^ttJ*^rafc-C**fc Lfco 
[0 5 14] 
(B) KK»fc*tJS»OHI^ 

fe#«r*tM#2-lfci-*o 
[0 5 15] 
(!^i&3^2-l) 

5 Ajfemaoww^ft^Tjgaa^nsibs; (mm&m* o . sv-n k 1 

ttiSE# 2004-3 109835 
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(A- 4) fc8B«OS«ft#0fcfl£}*ffe*8E0>?? h K»U-C^o*:»*»WW*2-lfc 

[0 5 16] 

(j^!§fci£2-2) 

"Cj|M*«W: («*Jc*tt 0 . 8 'J * h k i fl-wtfefc "5 *n#m ( 2 /<*m«? 

^St'ffi^) UtOK, *6Sfe« 6 ~ 8 £E*W> P d£i£ift** P d 3 o >f Ki«#» 3 

ooA*g/Lfc***** »t^* $ * 3t tt«st»«sn«ai*»«!a* (a 

-4) KK«fcOtt#¥0fcfE$a^*8E<0 9y h K*t LT*to fc»*lttWff2-2 
[0 5 17] 

(|j£i£fP£2-3) _ 
A- 4) C|BIR©*UR^JH^^i*ft*8E^7y M~*tL--Cfro*:i££tit^2-3fci- 

-2,0 um.m-2t f&mm-3 twrnrngj*. a n^r v (pa) ^ 

[0 5 18] 

(lNUf&S£2-4) 

itM^U, OTP2-1 k W«k©iMt 1 V y h JH:, »3~5i:fe*©PtI 
A- 4) Kl3«iOtWfe#0M£^*ffc*8EO9y h^LTfi 1 ofcfftWWW 

^> o 

[0 5 19] 

(f^|£|^2-5) 

u^an-f K**»«*, an>f K»l!i3 0 0^ g/L fcfc 3 

bfc^i^ (A-4) niBft<0K»^«*'fi£^*^*8EO9y hP*tbrfrofe»* 

WK»2-5 i: -T £ o 
[0 5 2 0] 

(|^]g£3^2-6) 

«tffl*fcit, ttmm-i t m&<o&& i y ? mwc &%0i9 3 tiwi#^p d/A 

u ^n/f K#*#««r, an-f K«JK***ll3 0 0// g/L t«t*I/!»t^S*^4 

Ltzt£<D, (A-4) K|B*^W»#IS^^*^*8E09y h»**tL-Ctrofc»S: 

^^2-6 1 •+ £ o 
[0 5 2 1 ] 

( C ) t£i£ln:i: 

^kkjw mzmcx <D®.mm k o v» -c , nmm-i t unmz-r6<o i m * tat l x v> 

£|g|4 8&tm9 i*> fil3D-f KJttflfrMfcW*** (AOW) ©tfeffl**, 
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&9 



*tii*2-i 



(ftS&fg^r— 5« . FishertBPLSD) 



14^2-1 



Mean 

JE 

Mean 

SE 

£ 
Mean 

SE 



Day 0 
170.9 
1.55 
172.3 
1.53 
0.597 
173.5 
1.72 



Day 3 
162.5 
1.50 
166.9 
2.11 
0.124 
166.9 
2.39 



Day 8 
167.1 
1.87 
171.2 
2.44 
0.219 
170.5 
2.88 
0307 



Day 13 
155.5 
2.06 
163.2 
2.08 
0.029* 
162.5 
2.82 



Day 16 
159.5 
1.99 
163.8 
2.18 
0.212 
165.0 
1.91 
0.112 



Day 2 1 
161.1 
1.85 
165.9 
2.30 
0.147 
164.9 
2.43 
0.248 



* 

* * * 



*nB3&fcyo> < ami) 



Day 23 
164.7 
2.09 
170.2 
2.48 
0.118 
169.6 
2.45 
0.159 





Mean 


172.3 


167.1 


167.7 


162.9 


165.8 


167.9 


171.5 


KS£S¥2-3 


SE 


1.26 


1.38 


1.50 


0.84 


1.67 


2.02 


2.49 




J> 


0.598 


0.108 


0.845 


0.035* 


0.074 


0.040* 


0.053 




Mean 


174.0 


168.9 


172.4 


163.3 


163.6 


164.0 


167.1 


g*l£f¥2-4 


SE 


1.59 


1.96 


1.84 


2.73 


2.78 


3.06 


2.84 




J> 


0.245 


0.028* 


0.115 


0.026* 


0.242 


0.377 


0.495 




Mean 


170.5 


164.3 


166.1 


158.7 


164.0 


163.4 


167.3 




SE 


1.83 


2.01 


2.66 


2.41 


2.85 


2.11 


2.49 




J> 


0.887 


0.512 


0.763 


0.359 


0.198 


0.473 


0.463 




Mean 


170.1 


166.1 


171.8 


163.5 


165.4 


169.4 


171.3 


SSKf?2-6 


SE 


2.68 


2.90 


3.11 


3.58 


4.08 


3.20 


2.86 




P 


0.783 


0.202 


0.157 


0.023* 


0.093 


0.013* 


0.061 



&Mfflfct>fc*), tUfe»2-r6W6W*«fffi3fi:*ffll^*^^^o #^ (dayl3) \Z & If h R 
■»2-5tBt<IOI»2-r4 ,2-60 5f, (day21) fctf & f*l*P2-3 ,2-6<D2W 

[0 5 2 2] 



[0 5 2 3] 

JfcL-CV>aB4 9RX/mi Oli, S^Jl^a^ K»«E**"«»*** (AOW) <D$km& 



tilSE# 2004-3109835 



#M 2003-364722 



^-v* : 85/ 



mi 0] 



%10 

(iil&jfcXa^gT 1 — * , Mann-WhfcneytDU&jg) 



















Day 0 


Day 3 


Day 8 


Day 13 


Day 16 


Day 21 


Day 23 




Mean 


0.0 


0.0 


0.0 


8.5 


• 11.5 


11.4 


11.6 




SE 


0.00 


0.00 


0.00 


0.42 


0.27 


0.32 


0.18 




Mean 


0.0 


0.0 


0.0 


7.1 


11.5 


11.6 


11.8 




SE 


0.00 


0.00 


0.00 


0.58 


0.27 


0.26 


0.25 




P 


— 


— 


_ 


0.1415 


X9999 


0.6365 


0.4948 




Mean 


0.0 


0.0 


0.0 


5.8 


10.1 


10.4 


10.5 




SE 


0.00 


0.00 


0.00 


0.25 


0.35 


0.60 


O.50 




P 


— 


— 


_ 


0.0009*** 


0.0117* 


0.1 893 


0.1415 




Mean 


0.0 


0.0 


0.0 


5.4 


9.0 


10.3 


10.3 




SE 


0.00 


0.00 


0.00 


0.53 


0.85 


0.75 


0.49 




P 


— 


— 


— 


0.0023** 


0.0087** 


0.3184 


0.0406* 




Mean 


0.0 


0.0 


0.0 


6.0 


9.8 


10.6 


10.6 


§*jgli$2-4 


SE 


0.00 


0.00 


0.00 


0.89 


0.77 


0.60 


0.38 




P 








0.0742 


0.0357* 


0.3720 


0.0587 




Mean 


0.0 


0.0 


0.0 


5.6 


10.0 


10.6 


10.6 




SE 


0.00 


0.00 


0.00 


0.71 


0.50 


0.46 


0.38 




P 








0.0074** 


0.0406* 


0.2271 


0.0587 




Mean 


0.0 


0.0 


0.0 


6.8 


10.6 


11.0 


11.3 




SE 


0.00 


0.00 


0.00 


0.62 


0.50 


0.33 


0.31 




P 








0.0742 


0.1722 


0.4309 


0.4622 



:***fcy(p < 0.01) 

*** -.mi&mm{p < o.oon 



H4 9&V*Kmi 0 K^-rMgffj£*3 7i§#Kov*-C, MMm-Ht (Day8) ZXm%i 
jk<D§£m*yFZ%frott t . (Dayl3)^mzm^m^^^M^m.ibhfitzo (Dayl3 23) 

<nmWkUfc&^x, ttmm2-ibitm.Lx, u.mw2-i*m*?zm.mm-2 605^^ m 

m&X*7<D±&mmmfattzi*^M%±&Wffl*jFL£zo (dayl3) K £ if Z Rft 

^2-2"3 , 2-5(7) 3m. (dayl6)t-*»t*«lft*2-2 50 4 &U?K, (day23) P is if S |£ 

[0 5 2 4] 

mem 

7%E*H}kLX^&m 5 OJ&tfmi H±> f^I 3n ^ KttiteMWiSMc** (AOW) 



ffiliE# 2004-3109835 



&m 2 0 0 3 -3 6 4 7 2 2 : 86/ 

0] 

(&fttft(£&tt)mfiMeH s — * » Fisher<BPLSD) 



lBftJ&«mifc)@»<D&B#&<b (ml) 







Dav 0 


Dav 3 

i»» v»y 


Dav 8 

way 


Dav 13 

la/ay i w 


Dav 16 


Dav 21 


Haw 23 


*tffilp2-1 

J*V% Hi fa ■ 


Mean 


1 34 


2 76 

4a>a * W 


2 93 


3 74 


3 87 


404 


4 13 

~. 1 w 


* 


SE 


0 01 

WaW 1 


0 06 


0 07 

w»v / 


0 09 


012 


013 

Wb 1 W 


011 




Mean 


1 35 

■ «WW 


2 90 


3 05 

WaWW 


411 


3 85 


3 93 

v.vv 


3 82 

w*W«L 


5£S£I$2-1 


SE 


0 01 


0 05 

W«w w 


0 07 

w» w # 


0 07 


0 14 


016 

W. 1 W 


0 09 




n 




0 071 


0 447 




0 Q02 


0 614 

W.U 1 *T 


v.UOO 




Mean 


1 36 

1 aw V 


2 91 


3 03 

w»ww 


3 66 


3 90 

WW 


3 57 

WaW / 


3 89 


SSi£S¥2-2 


SE 


000 


004 

w« w~ 


0 20 


010 

w« 1 V 


011 


012 

Wa 1 4L 


0 12 




rt 


0 069 


U.U*t / 


0 542 


0 628 






0 151 






1 35 

■ .WW 


2 96 

b>W %J 


3 14 


3 65 

O.ww 


3 67 


3 86 


3 56 


I41£i&2-3 


SE 


001 

waw ■ 


0 04 

w»w~ 


0 08 

w.v W 


0 13 

w» 1 w 


015 


017 

W« 1 $ 


018 

v. 1 W 




P 


U.O 1 1 


0.009 


o ion 


ft RQR 


ft 9Q1 


ft ^Q"f 


0.001 2 




Mean 


1.36 


3.04 


3.11 


3.88 


3.77 


3.61 


3.60 


Sai&S*2-4 


SE 


0.01 


0.07 


0.11 


0.11 


0.14 


0.17 


0.14 




P 


0.028 


0.0003*** 


0.249 


0.392 


0.539 


0.039* 


0.002** 




Mean 


1.36 


2.83 


3.05 


3.66 


3.75 


3.63 


3.50 


KKP2-5 


SE 


0.01 


0.06 


0.09 


0.11 


0.05 


0.09 


0.08 




P 


0.051 


0.366 


0.462 


0.633 


0.461 


0.049* 


0.0004*** 




Mean 


1.34 


2.91 


3.01 


3.83 


3.45 


3.61 


3.69 


S£ftf$2-6 


SE 


0.01 


0.05 


0.09 


0.14 


0.16 


0.18 


0.09 




P 


0.792 


0.047* 


0.623 


0.570 


0.015* 


0.037* 


0.011** 



:*Mfcy(p < 0.01) 



0 5OfW:Sl 1 fc^"*flBft&#««#K:ov»T, (Day8) i: ~e fi , WJS»2-1 i: lk« 
LT, l*K»2-l 6© 6 ff ^ ^R^O«Jill«lRj4*:tt***liJn*^Lfc3&*, itt 
»±«»fl&4ftfl:cag'arv>4ofc#ii.e>*L* 0 (Dayl3) "C *i, **J!B#2-lfcJtttLt\ tUR 
»2-l , 2-4 , 2-660 3 *f^JR3W»OJtJP«rtl*^"t— ^ f*««£2-2~3 . 2-5 CO 3 

mfti&®&ommMmft*7FLl*CtbtZo (Dayl6)TN;l\ #JW»2-lfcJt«tLT, 
WW*2-2*lfev»fc»t|IW2-l , 2-3 6© SUM*, ^ttM©iiJlI*|iW«WSfett*** 

Day21)-C»i, 1 ifcWt UT, ftU*»2-l 6© 6#j&*. J6ffc&^©i*jtaiWW«fiJ.t 

fcli#*fc*iJnWiffll*jjKU , 2-4 60 4#»:*v»T % 

&%mmffl* 5 *>btLti 0 (Day23)-?ti\ 2tJli£2-l 1 Jt^LT, «U«*2-r6© 6 

[0 5 2 5] 
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^-v: 87/ 



(d> m$k<Dmm 

[0 5 2 6] 

L 2-6 ^2^K£^T&#&#fi3fc#as&t>*u Mtfijfc* n Ttitcov^li, i£J^i£2-2 
3 ,2-5 0 3^^v^Tg|»^=/T(D^.$f^±#ftlM^e>^> SfEJ&#«»Kov> 

6 © 3 ti:^V^-CiMt«©II(f ii|WHJ^ t, tL/; D ^« 

[0 5 2 7] 
[0 5 2 8] 

mf^fflftLC^rS&tt^-tifc^iR^tLfeo oil), tttt#2-2~6*5 5»fcf&&tfLaMb 
IUK92-2 6<^5 mz&&WmiVffl&fc<Ofm ti. ^IttxVfvF-W (SLE) • 

<^S*#**Sfe«$*L*Mtt*^jS • ^ftttS-fblE, y >^#14H^ • lift 

[0 5 2 9] 

Bft-fb ilTcfe^ gr 5 ^ tzDH fcffrtir-tim \z a 2> jfeflp33ftgll<P BH;k 
&T£, ±aso»<b«5c'fe* Zm v»fe D H 5£ JHMJf 2f ft J: a itip^##^| t * 

[0 5 3 0] 

3 5 ) 

ffi^H&!ft#fc:B»t**tHB»l-0 ,1-1 ,2-1 Ktfffl L/S***«tftjg*i U Htt 

g/LstE (ttaR/l'ftft ; 2 6 7 7 3. 8 ;iM) <T>* + V ^^5e7fc 

OlWJ^^U^y^-TK^O^AatiOmL-C^l?, ffllB*7 MHftfcftALT***: 
^Tlc^ftDH^^iitiO (mg/L) "C* o ####1 3 5 K«*ttttJ6*0, 

ttlaE#2 004-3109835 



2003-364722 



88/ 



H.<D$m^.*m 5 1 izm-t 0 

[0 5 3 1 ] 

(##08 3 6 ) 

«rJfcO*attH»r*»t*S*JB»l-2 CTffflL^P t an^f Kftft£ (ft 2 0 0 a g/L 
tik&) ttO&&i&&£frt L, ##$13 5 iW*OSf*KT>f-l/>y*-*3fe»=J: 

A**4 0mLT*!K MiS^; 7 K4HiS*ftA LT^fefc^TK^SIjRD H«5l^iii 0 ( 
mg/L) T-£>o£ 0 ####13 6 K^&^^tR?), #jft4fe'tt'lit, afcO^*!?**** 

DHMt^i 2 izTFt 1 1 1> m&*mmmDH<D%Mti[t:®5 nzm-rV 

10 5 3 2] 

(##$l 3 7 ) 

1fr»<&*3tti*fc;mt**tJ8l#l-3 CTttffiLfcPdsD^ Kj« (^2 0 0^/L 

*«[*Sfe*cfc L. ##$13 5 k®ffi<Dmffil<ZT*^l<>7)V-mmz£ 

mg/L) efcojfco *#f«3 7 fc#atttft5&fcC\ 3fctf»c»$F;fc3Sfiftfl? 
DH^t^l 2£3F-*-i:ifcfc, &$*XftftDH<Z>£$Mt*B!5 1 KtfiV 
[0 5 3 3] 

(##$! 3 8 ) 

SI***) «l£fefc£L, ##$13 5 tmm<DEtiHzx*?-lsy7M-m&z£ZDH 
feikfrtfx-ftfe £ ^Jfe L/tii6, V> jfc -2> i "CO ^ f- V y 7)l'-7k&Wi<D%t&Xmit 

6. 4mLT~&*K ATIES; 7 K-tHIfcftA L T** D H©£3Mftfi 1 . 7 
1 (mg/L) T?*ofc 0 ###$)3 8 K«*#tfcjfofc*>, a&tfKflSfctafc 
iftltDHMffi*il 2 t^i-tfc ttc, «F#***ftDH<&^3&tt*E|5 l fcjFfo 
[0 5 3 4] 

(HifeW 9 6 ) 

tfr»<0*«g^fc*s»t*Stt*#l-2 CT«ffiL7ttt«E«r*3nHISft«#«!.a* (P t an 
4 Vmm (*&2 0 0 ^ g/LM) ##<&S«Mc*3k L, ##$13 5^Ri 

i -CO^ f 1/ > 6 . 3mLT-&*K *HB5*; 7 fc#flt £ ft A L T 

**7t»^7fc*ai«DH^affilil. 6 9 (mg/L) T?*ofc 0 **8&ffil9 6fc«S 

ftfrmmm d h <D$mm. * m 5 1 tzm+o 

[0 5 3 5] 

(*J6« 9 7 ) 

■i Ktt£ (*&2 0 0 fi g/L mm L, ##$|3 5 

^ISKf ^^^^^-i»jeHJ:4DHSg*^*f^ftS:^ifeL7tfc£* % »A^^fc-5 
*-eo^^P>y^-7fC?§«[^^A*fi6. 4mLT?*«K MIBiS 7 fc£-lfi£ftA Lt 
*Afc^***«DH«>£aMtttl. 7 1 (mg/L) -C*ofc 0 #£jfc0|9 7K#3 
*M*£*<3, tll'tzlFff^XiltDHOftttitlEl 2 fcjjrffc t *> K 

#7MfiijK D H CO H$Jli £ HI 5 1 £ "t o 

[0 5 3 6] 

(£*&« 9 8 ) 

W KflA& (#&3 0 0// g/L*j£) L> ##$J3 5 fclW 

ttliE# 2004-3109835 
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^-y : 89/ 



**fc«te****DHO£8MtH±l. 7 1 (mg/L) **JfcW9 8fc#& 

ff**au6DH©n»i[*:ia5 1 \zm-to 

[0 5 3 7] 

(HifeCT 9 9 ) 

tmoX9tUKK*>t*tttlfc82-3 CTttiiL^ttittiaittllffAi* (Pdnn 
Ftm (^)6 0 0 M g/Li&g) ^0«JR*3R*t«tftJfejcfc L> $#08 3 5 &ffMt 

iT'^^^-V^^-TlcMO^AfiJie. 7mL"C*lJ, flTSB5*;7 MHtfrttALT 
**fc«#*ti«DHO«Mli 1 . 79 (mg/L) ^*ofc 0 *£ifrW 9 9 K«S 

^**aiaeDH^ania=s:ig5 1 \z^-t 0 

[0 5 3 81 

(ftttffll 10 0) 

-< h-mm (^3 0 0^ g/hmm) ^(omm^mM^^t u ##«3 5 

Og« T * ^ !✓ > - J: 3 d H £*#*f;£te *H3& L^ii^, iz ^ tz £ 
*fcfc^***KDH<&*«ifal±l. 6 9 (mg/L) -C*ofc 0 *£Mi« 1 0 0 fc« 

»^**»ftDHOHS&'(i[*rB!5 1 t-^-f o 
[0 5 3 9] 

(HJfcfll 10 1) 

mao*att«tc*»t*tt»»2-5 KT«fflLfcttist«r«sijD«atK»«ta* (p t/A 

u ^ 3D/ f ®3 0 0,* g/Lflfe^) ^0«»*****«Jfe|ci: L, ##00 

*ttXLXJfrtb1-zmft*mVkmDll<Dm%]fel*l. 7 1 (mg/L) ^o/; 0 

ttMz^ m^T^mmm d h £ m 5 1 n^-t- D 

[0 5 4 0] 

(HJS01I 10 2) 

u ^ 3t "f KftfeSfc (HJ3 0 0// g/LM) ^©*#>Mf* L> ##M 

&<<Z\,^zZ>%X-(D*?-U^7fr-7i<.fem<Dm&Amt± 6 . 4mL-?*»K fffB^ 7 
SrftALT^Tt^TK^jtSDH^^filfil. 7 1 (m g/L) T*ofc 0 #5fe8fcfl| 



ttiiE#2 004-3109835 



[iHl 2] 
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90/ 




^ 6 (mg/L) JgJgTr&£ 0 

[0 5 4 1 ] 

[0 5 4 2] 

ttl|E# 2004-3109835 
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^-V: 91/ 



*mz®LfeztL-f % wax, mmm&^i&mtLxiz, rs>? tv? k 

Win-2 3, T->7 KW Jin- 2 5. T^7Nin-3 6, 7V7Ktl/^5, T 
V7 Ktl/>y6, T*y y K :M/ > 7 , 7^?KtW>^l 0, 7'>7 K=t 9 
, 7'>yKtl/ , /^5 2, 7«>^Y'J->16, 7->y TJ^yW 
tl/y M3, 7'>«;K7?">>2, 7->';K/7^K 7*/»K/5^3 1, TV 
y K^;V-3^ 7*/7 T~>y K/;v-4 0s T~>y K/^- 4 5, 7">? K 

T;v- 4 7, TV y Yv")V — 59, 7'>f K:/Jl/- 74, 7v? Y~f)\s— 113, 7 } /y 
KTJV- 15 8, 7v-;Fl";KK 7'>?K1/?K2, Kl/y K 1 4 , 7v7 K 

1/7 Kl 8, 7V7 Kl/7 K2 7, Tv7 KVy K3 7, Tvy KVy K5 1, 7v7 K 
1/ y K 5 2 , T v y K 1/ y K 8 7 , T V y K V y K 8 8 , T V y K 1/ y K 9 1 , T v y K 
1/7 K9 2> 7v7 Kl/7 K9 4> 7V? Kl/? K 9 5 , 7">7 F1/7K1 1 K v 

yhWin-2, vm>1>77 7^3, v;i/^> >T;v- 7 , h T;i/- 1 1 , 

v;v^^ h -^*;^- 2 5 , v;m> M/7 K 3 , M/ y K 1 9 , vjw<> Y Uy K 

2 3, VM>hV7K2 4, vjm>M/7 K7 3, V4 Vir Y W in - 1 „ t*W 1/t* 
h^fjcn-9, ^V?b^fxn-12, ^[/^h^xn-59, 
1, y*W 1/t" h -V 6 , V7- h t'V 5 9, y'W 1/t* hT9^ > 1 , 74^9 
Y7?V>6, ^l/^F/77^4, ^l^^l> , /77^22, ^1/^^757^3 
8, ^W 1/t" f^- 6 , /'fV^ h7*;V-5 3, ^1/^ f/JV 

-8 6, ^"-f 1/^ h T;v- 1 0 6, f-f 1/^ M/7 K2, 1/ * h V 7 K 2 8 , /-fU 
^hl/?K7 9, f U^-^^fxD-3, f'f^-^'fxn-S, f^;t-^>fx 
n-8, f ^fXA'-X^xn-4 2> f-f^^-^-fxn-e 0, fa^-^-fxn- 
6 4, f-f WS> 3, fUA'-^tV^y3 0> f-f^/'?-X/Utl/7h 

2 6, 7*-f /t-f *Uy b 2 8, 7*W XJ*— 7s~n\/— 1 , 6 
, 7* -f W Kl, f^7^-7l/7K4, fUA'-^i/yKeO, tV*/*— 
.X 1/ 7 K 6 5 , 7*-f X^ 0 -;*. 1/ 7 K 7 3 , A7 h^fxn-2, 7 1- U - > 1 , 7 h 

it U - > 3 , a*7 h ^9 «7 > 1 , ^7 h 77 * > 3 , /*y h Ty y 7- 2 5 , ;<7h ^;i/- 

1, ;*y Yv")V~A, h-7*;v-2 0, ;*y h Vy Kl 0, h 1/7 K4 1, tY^ 
yhjx-u-i, \£y* > hWin- 3, if 7** > h W in - 1 0 , tf^^h^fxn- 
12, My* y Y4 ^n- 1 3, f^^h^xn-i 4, lf^ > h ^fxn- 1 7, tf 
7* y \ W jcn- 2 4, t?y^>b^xD-5 5, tfy*^ ^ h W in- 8 1 , tf ^ > h 
Win-83, H't*^ > h^in-9 3, If 7** > h 4 ^n - 9 4 , e^ptvf'fxn- 
95, tf^pt y Y -fin- 9 7 , Mit* y Y Win- 9 8, > b/f xn- 9 9, If 

y^Vh/fxn-i 08, H't'* V h Win- 1 0 9, tf^> J/ h 4 in- 1 1 0 , If** 
* y h/fxn-i 16, lf^>f^fxn-i l 7, If 4^ > h Win - 1 3 8, My* 
>Mxn-l5K tf ^ > Win- 1 5 4, t'^>Ftl/>v5, tf^^^h^- 
1/^^13, Ify'* > h * l/>v* 1 4, tfy*P< > h*l/>y 1 6, Ify*^ > h^l/^3 
6, tfy'^ ^ Y*Vyy 3 8, e7*>>ftI/Vy4 0, fcf t'^ > h * l/> V 4 3 , tf^ 

^>f^'j->4, tr^^ > b 7, tT7*> > h -> 8, My* y \ ?v-y 

10, tfy**^ > h^V->3 6, tfy'^ ^ h/^W h 1 , \£ ? * y Y * V y Y 3 

, fcf^'/bA'>ftl/?H 9, kf^^ y Y/HtVy h 2 3 , fcT t'^ > h ^4 He V 7 > 

3 3, > h , 7'7'i7>2 5, e^>h757^1, ifr* y h j*)\>- 2 , tT^^ > 

tf^vb^-ie, fc°7^ > h-7*;v- 1 7, y hT;v- 1 8 , 

My* y h t*;v- 2 4 , if y YVy V 1 , y Ylsy K 3 , tf^^ > h 1/7 K 5 

, Mit* y YV y K 9 , fef^ ^ M/ 7 K 2 2 , W>hl/y K3 8, tf 7""^ y YVy 
K 4 8 : 1 , ^^>hl/?K4 8 : 2, lf^VH/y K4 8 : 3, \Z it* y Y V y K 

4 8:4, WVH/?»K49 : 1, If t*> >hl/7 K5 2 : 1 , \L7* > h V 7 K 5 
3 I 1 , If ^ > hi/ 7 K 5 7 : 1 , tf 7""^ > h 1/ 7 K 6 0 , tf y*^ > M/ 7 K 6 3 : 2 
, > YU y K 6 4 : 1 , if y'^ y Y V y K 8 1 , If > h V 7 K 8 3 , M?*y 
YV y K 8 8 , tf ^> > M/ 7 K 1 1 2 , if it* > h U 7 K 1 2 2 , If 7*^ yYU y K 1 
2 3, fef 7*^ VH/7K1 44, e^>M/7Kl46, \£it * y YVy Kl 4 9, If 

telE^ 2004-3109835 
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^>H/yK15 1, y h V y K 1 6 6 , tfy*;* > M' y K 1 6 8 , fcf ^ h 

y K 1 70, > h U y K 1 7 4 , tfy*^ yhUy K 1 7 5, bTy*^< y Y Uy K 1 

7 6 , tf >M^7 K 1 7 7, feTy*;* >H/?K178, kf y*;* > h V y K 1 7 9 , tf 
^^M/7K185> ^>M/yKl8 7, tf^ > h V? K2 0 8, 7- K-f -x. 
n - 3, 7- 7-KUyK6, K 1 7 N 

K ^- y y 7 1; - > 4 > ^-yy ^^*>f tl/y h 3, ^-y-y^/^tU 
y h 4 , v y ^ HO, >y^;^*l/y H4, ^-y^y^ 

> 1 , ^-y^^-1, ^?~vy 3, ^-~>y ^ 9 % ^ - y ^ 7* ;]/ 

-24, v y ^ V y Y 1 „ ^? — v y ? ]s y K 2 , yy^l/y K5, ^- v y ^ lx 

5, K9, ^-->y y Kl 8, ^;Wy~> h^fxn- i % *)\,?y W.xn-3 % -t;i/y* 
^ h 1 „ -^;vy-> h/txf j-Uy V 2 6 , ^E^^^ h 7*y y y 1 1, *)\>fry yy 
)V- 1 3, ^JUjry YzT)V-2 9, M/y K3, *;l/y*> YUy Kl 1 , ^;vy* 

n-17, 'J7^T^/tl/>v;i, , J7^f^7*tUy^2, U 7y r < 7* U y*J 1 

6, 'J7^f^y^*I/7h2, V7^f-f77*7"^5, , J7^f'f7y;i/-2, U 
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